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Naticoid genus strophostylus. C. R. Keyes. (American Nat-
uralist, XXIV, 1111-1117, 1890.) 
Natural Bridges. 
Geology of Jackson county. T. E . Savage . . (Iowa Geol. 
Surv., XVI, 563-648, 1906.) 
Natural Gas. 
Concerning occurrence of gold and some other mineral pro-
ducts in Iowa. S. Calvin. (American Geologist, 
XXVII, 363-372, 1901.) 
Geology of Dallas county. :. A. G. Leonard. (Iowa GeoL 
Surv., VIII, 51-118, 1898.) 
Geology of G~thrie county. H . F . Bain. (Iowa Geol. Surv., 
VII, 413-487, 1897.) 
Geology of Louisa county. J. A. Udden. (Iowa Geol. Surv., 
XI, 53-126, 1901.) 
Geology of Muscatine county. J . A. U dden. (Iowa Geol. 
Surv., IX, 247-380, 1899.) 
Geology of Btory county. S. W. Beyer. (Iowa Geol. Surv., 
IX, 155-245, 1899.) 
Natural gas in drift of Iowa. A. G. Leonard. (Proc. Iowa 
Acad. Sci., IV, 41-47, 1897.) 
Natural gas in Iowa. R. E. Call. (Mon. Rev. Iowa Weather 
and Crop Service, III, 6-7, 1892.) 
Near Letts, in Louisa county. F. M. Witter. (American 
Geologist, IX, 319-321, 1892.) 
Occurrence of natural gas in Iowa; and its probable fu-
ture. C. R. Keyes. (Mon. Rev. Iowa Weather and 
Crop Service; III, No. 12, 314, 1892.) . 
Natural gas in: drift . of Iowa. A. G. Leonard. (Proc. Iowa 
Acad. Sci., IV, 41-47, 1897.) 
Nature of coal-horizons. C. R. ·Keyes. (Journal of Geology, I, 
178-186, 1894.) 
Nature of cone-in-cone. C. R. Keyes. (Proc. Iowa Acad. Sci., 
III, 75-76, 1896.) 
Nebraskan Till. 
Aftonian and pre-Kansan deposits in southwestern Iowa. 
H. F. Bain. (American Geologist, XXI, 255!262, 1898.) 
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Aftonian and pre-Kansan deposits in southwestern Iowa. 
H. F. Bain. (Proc. Iowa Acad. ·Sci., V, 86-101, 1898.) 
Aftonian sands and gravels in western Iowa. B. Shimek. 
(Bull. Geol. Soc. America, XX, 399-408, 1909.) -
Buried peat-bed in Dodge township, Union county, Iowa. 
T. E. Savage. (Proc. Iowa Acad. Sci., XI, 103-109, 
1904.) 
Evidence of sub-Aftonian till-sheet in northeastern .Iowa. 
S. W. Beyer. (Proc. Iowa Acad. S'ci., IV, 58-62, 1897.) 
Geology of Benton county. T. E. Savage. (Iowa Geol. 
Surv., XV, 125-225, 1905.) 
Geology of Bremer county. W. H. Norton. (Iowa Geol. 
Surv., XVI, 319-405, 1906.) 
-Geology of Cedar county. W. H. Norton. (Iowa Geol 
Surv., XI, 279-396, 1901.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, ?77 -552, 1904.) 
Geology of Clinton county. J. A. U dden. (Iowa GeoL 
Surv., XV, 369-431, 1905.) 
Geology of Davis county. M. F. Arey. (Iowa Geol. Surv., 
XX, 487-524, 1910.) 
Geology of Delaware county. S. Calvin. (Iowa Geol. Surv., 
VITI, 119-199, 1898.) 
Geology of Emmet, Palo Alto and Pocahontas counties. 
T. H. Macbride. (Iowa Geol. Surv., XV, 227-276, 1905.) 
Geology of Fayette county. T. E. Savage. (Iowa Geol. 
. Surv., XV, 433-546, 1905.) 
Geology of Hamilton and Wright counties. T. H. Macbride. 
(Iowa Geol. Surv., XX, 97-138, 1910.) 
Geology of Harrison and Monona counties. B. Shimek. 
(Iowa Geol. Surv., XX, '271-483, 1910.) 
Geology of Iowa county. S. W. Stookey. (Iowa Geol. 
Surv., XX, 151-186, 1910.) 
Geology of Jefferson county. J. A. U dden. (Iowa GeoI. 
'Surv., XIT, 355-43.7, 1902.) 
Geology of Louisa coun:ty. J. A. U dden. (Iowa Geol. Surv., 
XI, 53-126, 1901.) 
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Geology of Marshall county. S. W. Beyer. (Iowa GeoL 
Surv., VII, 197-262, 1897.) 
Geology of Mills and Fremont counties. J. A. Udden. (Iowa 
Geol. Surv., XIII, 123-183, 1903.) 
Geology of Polk county. H. F. Bain. (Iowa Geol. Surv., 
VII, 263-412, 1897.) 
Geology· of Pottawattamie county. J. A. Udden . . (Iowa 
Geol. Surv., XI, 199-277, 1901.) 
Geology of Poweshiek .county. S. W. Stookey. (Iowa 
GeoL Surv., XX, 237-269, 1910.) . 
Geology of Tania county. T. E. Savage. (Iowa Geol. 
Surv., XIII, 185-253, 1903.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. 
Surv., IX, 389-519, 1899.) 
Geology of Wayne county. M. F. Arey. (Iowa Geol. Surv., 
XX, 199-236, 1910.) 
Mississippi valley between Savanna and Davenport.J. E. 
Carman. (Bull. Illinois Geol. Surv., No. 13, 96 pp., 
1909.) 
Nebraskan drift. B. Shimek. (Science, N. S'! XXXIV, 
28~ 1911.) 
Pleistocene of Missouri valley. B. Shimek. (Science, N. 
S., XXXI, 75-76, 1910·.). 
Pleistocene of vicinity of Omaha, Nebraska, and Oouncil 
Bluffs, Iowa. B. Shimek. (Bull. Geol. Soc. America, 
XXII, 730, 1911.) 
Present phase of pleistocene problems in Iowa. S. Oalvin. 
(Bull. Geol. Soc. America, XX, 133-152, 1909.) 
. SyD.opsi~ of drift deposits of Iowa. S. Oalvin. (American 
Geologist; XIX, 270-272, 1897.) 
Thickness of paleozoic strata of northeastern Iowa. W. H. 
Norton. (Iowa Geol. Surv., III, 167-210, 1895.) 
Nebraskan drift. B. Shimek. (Science, N. S., XXXIV, .28; 
1911.) . 
Nether delimitation of our carbonic rocks. O. R. Keyes. (Proc. 
Iowa Acad Sci., ZIX, 153-156, 1912.) 
Nether delimitation of our carbonic rocks. O. R. Keyes. (Sci-
ence, N. S., XXXVI, 569, 1912.) 
. . 
664 ANNOTATED BIBLIOGRAPHY 
New American fauna, PetalQcrinus mirabilis. S. Weller · and 
A. D. Davhlson. (JQurnal Qf GeQlogy, IV, 166-173, 
1896.) 
New American fQssil crinQids. F'. Springer. (Mem. Mus. CQmp. 
. ZQQl., XXV, 117-161, 1911.) 
New Conocardium frQm IQwa devQnian. C. R. Keyes. (prQc. 
Iowa Acad. Sci., I, pt. ii, 23-24, 1892.) 
New Fossils frQm cQrniferQus fQrmatiQn at DavenpQrt. W. H. 
Barris. (PrQc. DavenpQrt Acad. Nat. Sci., oIl, 282-~88, 
1878.) 
New genera and species Qf echinQdermata. -S. A. Miller and 
W. F. E. Gurley. (Bull. IllinQis State Mus. Nat. Hist., 
No.. 5, 1-53, 1894.) 
New horizon andsQme new IQcalities fQr 'friable sandstQne in 
which the grains are enlarged by secQndary depQsitiQn 
Qf silica in Qptical cQntinuity with the Qriginal nucleus, 
S. Calvin. (American GeQIQgist, XIII, 225-227, 1894.) 
New light Qn drift in SQuth DakQta. J. E. TQdd. (prQc. IQwa 
Acad. Sci., VI, 122-130, 1899.) 
New Richmond Sandstone . 
. Artesian wells Qf IQwa. W. H. NQrtQn. (IQwa GeQl. Surv., 
VI, 113-128, 1897.) 
GeQlQgy Qf Allamakee cQunty. S. Calvin. (IQwa GeQl. 
Surv., IV, 35-111, 1895.) _ 
GeQIQgy Qf ClaytQn cQunty. A. H. LeQnard. (IQwa GeQl. 
Surv., XVI, 213-317, 1906.) 
GeQIQgy Qf quarry prQducts. S. W. Beyer and 1. A. Wil-
liams. (IQwa GeQl. Surv., XVII, 189-588, 1907.) 
GeQlQgy Qf Winneshiek cQunty. S. Calvin. (IQwa . GeQl. 
Surv., XVI, 37-146, 1906.) 
Magnesian series Qf nQrthwestern states. C~ W. Hall and 
F. W. SardesQn. (Bull. GeQl. SQc. America, VI, 167-
198, 1895.) 
New hQrizQns and SQme newlQcalities fQr friable sandstQne 
in which the grains are enlarged by secQndary de-
PQsitiQn Qf silica in Qptical cQntinuity with the Qriginal 
. nucleus. S. Calvin. (American GeQIQgist, XIII, 225-
227, 1894.) 
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Sundry provincial and local phases of general geologlc 
section of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
New species and new genus of tubicolar annelida. S. Calvin. 
tAmerican Geologist, I, 24-28, 1888.) 
New ' species of crinoids and blastoids. · C. Wachsmuth and F. 
Springer. (Geol. Surv., Dlinois, VIII, 157-251, .1890.) 
New species of echinodermata and new crustacean from pale-
ozoic rocks. S. A. ' Miller. (Bull. Illinois State Mus. 
Nat. Hist., No. 10, 1-91, 1896.) 
New terranes of carboniferous in weet~rn interior basin, . Ar-
kansan s~ries. C. R. Keyes. (Proc. Iowa Acad. Sci., 
VIII, 123-128, 1901.) 
NewbeITia: a new genus of brachipods. J. Hall. (Tenth Ann. 
Rep. State Geologist, New York, 91-102, 1891.) Ref-
ence is made to Iowa species. 
Newberry,J. S., and A. H. Worthen. Description of new species 
of vertebrates. (Geol. Surv., illinois; Vol. II, pp. 9-134, 
with plates, 'Springfield, ' 1866.) A number of fossil 
fishes are described from Iowa rocks. 
Newberry, J. S., and A. H. Worthen. Description of Verte-
brates. (Geol. Surv., illinois, Vol. IV, pp. 346-374, 
with plates, Springfield, 1870.) . New species of fishes 
are described from Iowa. 
Newman, Nellie E. Report of Secretary on Mineral Production. 
(Iowa Geol. Surv., Vol. VIII, pp. 30-49, Des Moines, 
1898.} Complete . statistics are given by counties of the 
output of all mineral substances during the year 1897. 
Niagara limestone. (See Goweran Series.) In nearly all of the 
reports of the Survey, and other papers, mention of 
the Niagara limestone refers not to the rocks of the 
. Niagaran series but to those of the Goweran series. 
Niagara of Iowa, some lime-burning dolomites and dolomitic 
building-stones. G. L. Houser. (Iowa Geol. Surv., I, 
197-207, 1893.) 
Niagar8in Series. 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) .~ 
48 
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Geology of Bremer county. W'. H. Norton. (Iowa Geol. 
Surv., XVI, 319-405, 1906.) 
Geology of Buchanan county. S. Calvin. (Iowa Geol. Surv., 
VIII, 201-253, 1898.) 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., XVI, 213-317, 1906.) 
Geology of Clinton county. J. A. Udden. (Iowa , Geol. 
Surv., XV, 369-431, 1905.) 
Geology of Delaware county. S. Calvin. (Iowa Geol. Surv., 
Vill, 119-199, 1898.) 
Geology .of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) , 
Geology of Fayette county. T. 'E. Savage. (Iowa ' Geol. 
Surv., XV, 433-546, 1905.) 
Geology of Jackson county. T. E. Savage. (Iowa Geol. 
Surv., XVI, 563-648, 1906.) 
Geology of Jones county. ,S. Calvin. (Iowa Geol. Surv., V, 
33-112, 1896.) , 
Geology of Linn county. W. H. Norton. (Iowa Geol. Surv., 
IV, 121-194, 1895.) 
Geology of quarry products. S. W. Beyer and 1. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Lead and zinc deposits of Iowa. A. G. LeQnard. (Iowa 
Geol. Surv., VI, 9-66, 1897.) 
Notes on some fossil corals described by David Dale Owen 
in his report of work done in autumn of 1839, with ob-
servations on devonian species of Phillipsastrea Gigas 
of later authors. 8. Calvin. (American Geologist, XII, 
108-112, 1893.) 
, 
Petalocrinus mirabilis, and a new American fauna. S. 
Weller and A. D. Davidson. (Journal of Geology, IV, 
166-173, 1896.) 
Physical tests of Iowa Limes. S. W. Beyer. (Iowa Geol. 
Surv., XVII, 91~150 , 1907.) 
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Some 'lime-burning dolomites and dolomitic building-stones 
from the Niagara of Iowa. G. L. Houser. (Iowa Geol. 
Surv., I, 197-207, 1893.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa'. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) • 
"Nickel Ore" from Iowa. C. R. Keyes. (Eng. and Mining 
Journal, LIV, 634, 1892.) 
Nickel (Sulphide). 
Annotated catalogue, of minerals. C. R. Keyes. (Iowa' Geol. 
Surv., I, 181-198, 1893.) 
Nicollet, J. N. Cretaceous Formations of Missouri River. (Am. 
Jour. Sci., (1), Vol. XLV, pp. 153-159, New Haven, 
18,!3.) The rocks of cretaceous origin ar'e described in 
some detail for the :first time in Iowa territory. 
Ni~llet, J. N. Report intended to Illustrate Map of Hydro-
graphic Basin of Upper Mississippi River. (Sen. Doc., 
26 Cong., 2d Seas., Vol. V, pt. ii, No. 237, Washington, 
1841.) A number of fossils are listed from various 
parts of Iowa and a few references are made to the 
rocks of the eastern part of the state. 
Niles, W. H., and Charles Wacbsmuth. Evidence of Two Dis-
tinct Geological Formations in Burlington Limestone. 
(Am. Jour. Sci., (2), Vol. XLII, pp. 95-,99, New Haven, 
1866.) A short sketch is given of the Burlington beds, 
with list of the crinoids found in the upper and lower 
sub-divisions. 
Nineteenth and twentieth annual reports of state geologist. 
G. F. Kay. (Iowa Geol. Surv., XXI, ix-xvi, 1912.) 
,Ninth annual report of state geologist. S. Calvin. (Iowa Geol. 
Surv., XI, 11-30, 1901.) , 
Niobrara ·chalk. S. Calvin. (AIDerican Geologist" XIV, 140-
161, 1894.) 
Niobrara chalk. S. Calvin. (Journal of Geology, II, 755-756, 
1894.) 
Niobrara chalk. S. Calvin. (Proc. American Assoc. Adv. Sei., 
XLIII, 197-217, 1895.) , 
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Niobr3ira Limestone. 
Cretaceous deposits of the Sioux valley. H. F. Bain. (Iowa 
Geol. Surv., ill, 99-114, 1895.) 
Geological formations of Iowa. C. R. Keyes. (Iowa Geol. 
Surv., I, 134, 1893.) 
. Sioux quartzite and certain associated rocks. S. W. Beyer. 
(Iowa Geol. Surv., VI, 67-112, 1897.) , 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Nishnabotna Sandstone. 
Geology of Carroll county. H. F. Bain. (Iowa Geol. Surv.,. 
IX, 49-106, 1899.) . 
Geology of Clay and 0 'Brien counties. T. H. Macbride. 
(Iowa Geol. Surv., XI, 461-508, 1901.)' . 
Geology of Guthrie county. H. F. Bain. (Iowa Geol. Surv., 
VII, 413-487, 1897.) 
Geology of Mills county. ·C: A. White. (Geology of Iowa, 
I, 368-370, 1870.) 
Geology of Mills and Fremont counties. J. A. Udden. (Iowa 
Geol. Surv., Xill, 123-183, 1903.) 
Geology of Montgomery county. C. A. White .. (Geology 
of Iowa, I, 363-366, -1870.) 
Geology of Montgomery county. E. H. Lonsdale. (Iowa 
Geol. Surv., IV, 381-449, 1895.) 
Geo}ogy of Page county. S. Calvin. (Iowa Geol. Surv., 
XI, 397-460, 1901.) 
Geology of Plymouth county. H. F. Bain. (Iowa Geol. 
Surv., VIII, 315-366, 1898.) 
Geology of Pottawatt~mie county. J. A. U dden. (Iowa 
Geol. Surv., XI, 199-277, 1901.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Surv., XVI, 509-548, 1906.) 
Geology of Woodbury county. H. F. Bain. (Iowa Geol. 
Surv., V, 241-299, 189().) 
Leaves found in Nishnabotna sandstone. C. A. White. (Ge-
ology of Iowa, I, 292-293, 1870.) 
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Nishnabotna sandstone. C. A. White. (Geology of Iowa, 
I, 289-291, 1870.) 
Occurrences of fossil leaves. C. A. White. (Am. Jour. 
Sci., (2), XLIV, 119, 1867.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Nitre. 
Annotated catalogue of minerals. C. R. Keyes. (Iowa Geol. 
Surv., I, 181-196, 1893.) 
Nitrogen compounds of soil. D. B. Bisbee. (Proc. Iowa Acad. 
Sci., II, 66, 1895.) 
Nodaway Coal (Atchison). 
Geology of Montgomery county.E. H. Lonsdale. (Iowa 
Geol. Surv., IV, 385-449, 1895.) 
Geology of Page county.S. Calvin. (Iowa Geol. Surv., 
XI, 397-460, 1901.) 
Names of coals west of Mississippi river. C. R. Keyes. 
(Proc. Iowa Acad. Sci., VII, 128-137, 1901.) 
Stratigraphical location of named trans-Mississippian coals. 
C. R. Keyes. (Eng. and .Mining Jour., LXXII, 198, 
1901.) 
Nomenclature. 
Annotated bibliography of Iowa geology and mining. C. R. ' 
Keyes. (Iowa Geol. Surv., XXII, 1913.) 
Bethany limestone at Bethany, Missouri. H. F. Bam. (Am. 
Jour. Sci., (4), V, 433-439, 1898.) 
Bibliographic index of North American carboniferous in-
vertebrates. S. Weller. (Bull. U. S. G. S., No. 153, 653 
pp., 1898.) , 
Correlative relations of certain subdivisions of coal-meas-
ures in Kansas. C. R. Keyes. (American Geologist, 
XXV, 347-353, 1900.) 
Des Moines river and origin of name. C. R. Keyes. (AnnalS! 
of Iowa: Historical Quarterly, III, 554-559, 1898.~ 
Galena series. F. W. Sardeson. (Bull. Geol. .soc. America, 
, XVIII, 174-194, 1907.) . 
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Geological age of certain gypsum deposits. C. R. Keyes. 
(American Geologist, XXX, 99-102, 1902.) . 
Notes on some fossil corals de~cribed by David Dale Owen 
in his report of work done iIi autumn of 1839, with ob-
servations on devonian species Phillipsastrea Gigas of 
later authors. S. Calvin. (American Geologist, XII, 
108-112, 1893.) 
Osage vs. Augusta. S. Weller. (American Geologist, XXII, 
12-16, 1898~ ) . 
Remarks on loess. F. W. Sardeson. (Proc. Iowa Acad. 
Sci., V, 11-12, 1898.) 
Structure and probable affinities of Cerionites dactylioides 
Owen. S. Calvin. (American Geologist, XII, 53-57, 
1893.) 
Sundry provincial and local phases of general geologic 
section of Iowa. C. R. Keyes. (Proc. Iowa Acad. ~ci., 
XIX, 147-151, 1912.) 
Use .of term Augusta in geology. C. R. Keyes. (American 
Geologist, XXI, 229-235, 1898.) 
Nomenclature, serial, of Carboniferous. C. R. Keyes. (Amerl-
can Geologist, XVIII, 22-28, 1896.) 
North American fossil crinoidea camerata. C. R. Keyes. (Jour-
nal of Geology, IV, 221-240, 1896.) 
North American paleontology, 1777-1892,. bibliography. O. R. 
Keyes. (U. S. GeoI. Surv., Bull. 121, 250 pp., 1894.) 
Northeastern Iowa, evidence of sub-Mtonian till-sheet. S. W. 
Beyer. (Proc. Iowa Acad. Sci., IV, 58-62, 1897.) 
Northeastern Iowa, interglacial deposits. S. Calvin. (Proc. 
Iowa Acad. Sci., V, 64-70, 1898.) 
Northeastern Iowa, notes on collection of fossils from lower 
magnesian limestone. S. Calvin. (Bull. Lab. Nat. 
Rist., State Univ. Iowa. II, 189-193, 1893.) 
Northeastern Iowa, subdivisions of upper silurian. A. G. Wil-
son. (Proc. American Assoc. Adv. Sci., XLIV, 137, 
1896.) . 
Northeastern. Iowa, thickness of paleozoic strata. W. R. Nor-
ton. (Iowa GeeI. Surv., lIT, 167-210, 1895.) 
• I 
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Northeastern. -Iowa, occurrence of zinc. A. G. Leonard. (Proc. 
Iowa Acad. Sci., I, pt. iv, 48-52; 1894.) 
~ortheastern Iowa, upper silurian. A. G. Wilson. (American 
Geologist, XVI, 275-281, 1895.) 
Northern and southern Kinderhook faunas.' S. Weller . . (Jour-
of Geology, XIII: 617-634, 1905.) 
Northern Iowa peat-bogs, flora. 1, H. Pammel. (Iowa (}eol. 
Surv., XIX, 735-777, 1909.) 
Northward extension of Lake . Valley· limestone. C. R. Keyes. 
(Proc. Iowa Acad. Sci., XII, 169-171, 1905.) 
Northwestern Iowa, ancient lava-flows. S. W. Beyer. (Iowa 
Geol. Surv., I, 163-169, 1893.) 
Northwestern. Iowa, notes on drift. H. F. Bain. (American 
Geologist, XXIII, 168-176, 1899.) 
Northwestern. states, magnesian series. C. W. Hall and F. W. 
Sardeson. (Bull. Geol. Soc. America, VI, 167-198, 1895.) 
Norton, William H. Artesian Wells of Iowa. (Iowa Geol. 
Surv., Vol. VI, pp. 113-428, Des Moines, 1897.) The 
subjects fully discu~sed are: 
Introduction. 
Definition and theory of artesian-wells, definitions, histori-
cal resume, requisite conditions, illustrations of artesian 
areas. 
Iowa fielq. and its artesian conditions, geological structure, 
area of supply, conditions of supply, reservoir, condi-
tions of transmission, permeable stratum,containing 
beds, fountain.,head. 
Records of wells, McGreg.or-Fairview section, Dubuque-
Sioux City section, Clinton-Dunlap section, Daven-
port-Des Moines section, Washington-Des Moines sec-
tion, wells of southeastern Iowa, wells of southwestern 
Iowa, flowing-wells in glacial drift. 
Chemistry of artesian waters, interpretation of chemical 
water analyses, mineral ingredients of artesian waters, 
dissolved gases, dissolved solids, classification of ar-
tesian waters. 
Qualities of artesian waters, therapeutics, s~nitary, indus-
trial. 
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Artesian waters as a public supply, adequacy, cost, purity" 
~ontract and some minor matters, art of drilling wells. 
Bibliography. 
The important feature which the results of this investiga-
tion emphasizes is the exact stratigraphic location, of a 
great water bearing stratum throughout the state and 
the exact depths at which it may be reached. 
Norton, William H. Certain Devonian and Carboniferous Out-
, liers in Eastern Iowa. (Iowa Geol. Surv., Vol. III, 
pp. 115-133, Des Moines, 1895.) .A number of isolated 
patches of the rocks are noted far beyond the margins 
of the main body of the strata of their ages. Sections 
accompany the descriptions. Fossils as determining 
factors are listed. , 
Norton, William H. Geological Section of Y. M. C. A. Artesian 
Well at Cedar Rapids. (Proc. Iowa Acad. Sci., Vol. 
II, pp. 194-196, Des Moines, 1895.) The detailed se-
quence of rock-layers is given and the various groups 
are referred to the general geological section of the 
state. 
Norton, William H. Geology of Bremer County. (Iowa Geol. 
Surv., Vol. XVI, pp. 319-405, Des Moines, 1906.) The 
following subjects are fully considered: 
Introduction, location aI).d area, pr~vious geological work. 
Physiography, relief, table of altitudes, drainage, Cedar 
River valley, Wapsipinicon River valley. 
Stratigraphy, general relations of strata, synoptical table, 
Ordovician system, Maquoketa stage, Silurian system, 
Niagara series, sections of the Niagara, Devonian sys-
tem, Wapsipinicon stage, Lower Davenport sub-stage, 
Independence sub-stage, sections of the Wapsipinicon, 
Cedar Valley stage, sections of the Cedar Valley at 
Waverly, fish remains at Waverly, sections of the Cedar 
Valley north of Waverly, sections of the Cedar Valley 
about Frederika, geest, Pleistocene system, pre-Kansan 
stage, Kansan drift, sections of Kansan drift, topog-
raphy of the Kansan drift, Denver loess-Kansan area, 
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Buchanan gravels, Iowan stage, Iowan , drift, loess, 
paha, ,distribution of the loess, preglacial topography. 
Economic products, building-stones, crushed stone, lime, 
clay, soils, water-powers, water supply, section of Wav-
erly well, section of Summer well. 
Norton, William H. Geology of Cedar County. (Iowa Geol. 
Surv., Vol. XI, 'pp. 279-396, ,Des Moines, 1901.) The 
features described include: 
Introduction, situation and area, previous geological work. 
Physiography, relief, table of elevations, drainage, Wapsi-
pinicon river, tributaries of the Wapsipinicon, Cedar 
river, terraces of the Cedar, tributaries of the Cedar, 
, sinks, pre-glacial drainage. 
Stratigraphy, general relations, synoptical table, deeper 
strata; Ordovician system; Silurian system, Niagara" 
Gower limestone, chemical ' analyses, sections of the 
Gower; Devonian system, Coggan, Otis, Independence, 
Lower Davenport, Upper Davenport, sections of De-
vonian; Carboniferous; Pleistocene, pre-Kansan and 
Mtonian, Kansan drift , sheet, Kansan ferretto, Kansan 
topography, 'advance and retreat of the Kansan, Paha, 
Buchanan gravels, Iowan drift sheet, loess, remains of 
mammoth. 
Economic geology, building-stone, limes, clays, road ma-
terials, sands, ' water-powers, soils. 
The paha and its origin are especially discussed. 
Norton, William H. Geology of Linn County. (Iowa Geol. 
Surv., Vol. IV, pp. 121-194, Des Moines, 1895.) The 
following ' subjects ' are considered: 
Introduction, situation an9, area. 
Physiography, drainage, topography, table of elevations. 
Stratigraphy, general relations of strata, classification of 
formations, geological.formations; Silurian Pentamerus 
beds, Coralline beds, Le Claire beds, Mount Vernon 
beds, Bertram beds, Coggan beds, sections of Coggan, 
Otis and Kenwood beds, relations of' Coggan and Ber-
tram beds; Devonian, Wapsipinicon stage, Otis beds, 
Kenwood beds, Fayette breccia, Cedar Valley limestone; 
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Carboniferous; Cretaceous; Pleistocene deposits, re-
siduary clays, Kansan , drift-sheet, ' east Iowan drift-
sheet, pre-loess sands, valley drift, loess, preglacial 
erosion, ..terrac'es, .distribution of Pleistocene deposits, 
central drift-plain, paha. ' 
Economic products, building-stones, Mount Vernon beds, 
Stone City quarries, Waubeck quarries, ,Mount Vernon ' 
quarries, Coggan beds Bertram beds,Otis beds, Ken-
wood and Fayette beds, Cedar Valley limestone; drift-
clays, character and distribution, loess; ' drift-clay 
plants in operation, Cedar Rapids, Marion, Lisbon and 
Mount Vernon, Center Point, Central City, Coggan; 
limes, Viola, Mount Vernon; sands. 
Especially noteworthy features are the differentiation of 
the Late Silurian section and the Middle Devonian 
section, the discussion of the formation of the brec-
ciation of the Fayette limestone, the description, of 
certain Carboniferous Qutliers and the consideration of 
,paha and . its origin . . 
Norton, William H. Geology of Scott .County. (Iowa Geol. 
.Surv., Vol. IX, pp. 389-519, Des Moines, 1889.) There 
are described in detail these subjects: 
Introduction. 
Topography, constructional reliefs, Iowan drift-plains, 
Paha, Illinoian and Kansan drift.,plains, fluvial plains, 
erosional reliefs, causes and conditions, Illinoian, Kan-
san, Drainage, Wapsipinicon river, Rock and Walmit 
creeks, ¥ud creek, other affiuents of the Wapsipinicon, 
affilUents of the Mississippi, Mississippi river, terraces, 
Rock Island rapids, history of drainage, 
Stratigraphy, taxonomic relations; geological formations, . 
Silurian, Gower stage, Le Claire stone, ' Ananiosa stone, 
relation of Le Claire and Anamosa sections of Gower, 
Le Claire,Anamosa, intermediate type; Devonian, 
Wapsipinicon, Otis, Independence, Lower Davenport, 
brecciation of Lower Davenport, Upper ' Davenport, 
fauna of Upper Davenport, sections of the Wapsi-
pinicon, ' Cedar Valley, general descriptions, sections; 
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Carboniferous, surface distribution, sections; geest; · 
Pleistocene, taxonomic relations, pre-Kansan, Mtonian, 
Kansan, Yarmouth, Illinoian, Sangamon, Iowan, Iowan 
loess, red loam, loess sands, preglacial surface. 
Economic products, coal; building-stones, Silurian, De-
vonian; limes; ' clays, Carboniferous, loess; road-ma-
terial::;, soils, water-supplies, artesian wells. 
Table of wells. 
Norton,William H. Glaciated Rock-surface near Linn and near 
Quarry, Iowa; with .table of Bearings of Glacial Strire 
in Iowa. (Proc. Iowa.Acad. Sci., Vol. XVIII, pp. 79-83, 
Des Moines, 1911.) Finely ice-scored surfaces are de-
scribed, together with the attendant phenomena. 
Norton, William H. Notes on Some Strata of Devonian Senes 
in Iowa. (Proc~ Iowa Acad. Sci., Vol. I, Pt. iv, pp. 
22-24, Des Moines, 1894.) Four . stages of the Fayette 
breccia are noted. Kenwood, Otis and Coggan beds are 
distinguished. 
Norton, William H. Occurrence of Megalomus Canadensis 
Hall, in Le Claire Beds at Port Byron, Illinois. (Proc. 
Iowa Acad. Sci., V 01. II, pp. 42-43, Des Moines, 1895.) 
Incidental allusion is made to the probable existence 
of the forms in Iowa. 
Norton, William H. Report of Assistant Geologist. (Iowa 
Geol. Surv., Vol. V, pp. 29-30, Des Moines, 1896.) A 
brief statement is made of the progress in the investi-
gation of the artesian waters. 
Norton, William H. Report of Assistant Geologist. (Iowa 
Geol. Surv., Vol. VII, p. 31, Des Moines, 1897.) This 
is a brief statement of the work accomplished on 
artesian wells. 
Norton, William H. Report of Assistant Geologist. (Iowa Geol. 
Surv., Vol. X, pp. 31-35, Des Moines, 1900.) This is 
a summary of the continued work on the artesian wells 
of the state. 
Norton, William H. Report of Assistant Geologist. (Iowa Geol. 
Surv., Vol. XI, pp. 33-34, Des Moines, 1901.) The in-
vest~gations on artesian wells during the year are noted. 
, 
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Norton, William H. Report of Assistant Geologist. (Iowa 
1902.) 
of the 
GeoL Surv., Vol. XII, pp. 23-34, Des Moines, 
Brief statement is made of the artesian work 
y'ear. 
Norton, William H. Report of Assistant Geologist. (Iowa 
Geol. Surv., Vol. XIII, pp. 17-19, Des Moines; 1903.) 
The work on artesian wells is reviewed. 
Norton, William H. Thickness of Paleozoic Strata of North-
eastern Iowa. (Iowa Geol. · Surv., Vol. III, pp. )67-210, 
Des Moines, 1895.) The logs of a number of deep-
well drillings are presented .to sho!V the relative devel-
opment of the strata of different geologic periods in 
various parts of the state. In these wells the artesian 
water-stratum-the St. Peter sandstone-is sought. 
Norton, Willian H. Underground Water Resources of Iowa. 
(Iowa Geol. Surv., Vol. XXI, pp. 29-1214, Des Moines, 
1912.) The topics .discussed are as follows: 
Underground water resources of Iowa, introduction, topog-
raphy and climate, geology, geologic occurrence of un- . 
derground water, artesian phenomena, chemical com-
position of underground waters, municipal, domestic 
and industrial water supplies, mineral waters; under-
ground waters of the Northeast district, Allamakee 
county, Black Hawk county, Bremer county, Buchanan 
county, Chickasaw county, Clayton county, Delaware 
county, Dubuque county, Fayette county, Howard 
county, Winneshiek county; underground watelI's of 
East-central district, Benton county, Cedar county, 
Clinton county, Iowa county, Jackson county, Johnson 
coUnty, Jones county, Linn county, Muscatine county, 
Poweshiek county, Scott county, Tama county; under-
ground waters of the Southeastern district, Davis · 
county, Des Moines county, Henry county, Jefferson 
county, Keokuk county, Lee county, Louisa county, Ma-
haska county, Van Buren county, Wapello county, 
Washington county; underground waters of North-cen-
tral district, Butler county, Cerro Gordo county, Floyd 
county, Franklin county, Hancock county, Humboldt 
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county, Kossuth county, Mitchell county, Winnebago 
county, Worth county, Wright county; underground 
waters of. Central district, Boone county, Dallas county, 
Greene county, Grundy county, Guthrie county, Ham-
ilton county, Hardin county, Jasper county, Marshall 
county, Polk county, Story county, Webster county; 
underground waters of South-central district, Adair 
county, Appanoose county, Clarke county, Decatur 
county, Lucas county, Madison county, Marion county, 
Monroe county, Ringgold county, Union county, War-
ren county, Wayne county; 'underground waters of 
Northwest district, Buena Vista COuntYl Calhoun 
county, Carroll county, Cherokee county, Clay county, 
Crawford county, Dickinson county, Emmet county,. 
Ida county, Lyon· county, Monona county, O'Brien 
county, Osceola county, Palo Alto county, Plymouth 
county, Pocahontas county, Sac county, Sioux county, 
Woodbury county; underground 'waters of Southwest 
district, Adams county, Audubon county, Cass county, 
Fremont county, Harrison county, Mills county, Mont-
gomery county, Page county, Pottawattamie county, 
Shelby county, Taylor county. 
Norton, William H. Underground Water resources of Iowa. 
(U. S. Geol. Surv., Water Supply Paper No. 293, 994-
pp., Washington, 1912.) The topics discussed are the' 
same as those of the Iowa report of the same title. 
Norton, William H. Underground Waters of Eastern United 
States: Iowa. (Water Supply and Irrigation Papersr 
U. S. Geol. Surv., No. 114, pp. 220-225, Washington, 
1905.) There is given a summary of the knowledge o~ 
the shallow waters; and the geologic horizons of arte-
sian waters are described. 
Norton, William H. Variation in Position of Nodes on Axial 
Segments of Pygidium of a Species of Encrinurus. 
(Proc. Iowa Acad. Sci., VoL ill, pp. 79-81, Des Moines, 
1896.) It is noted that not a single segmental line of' 
more than a score of species is unoccupied by tubercles .. 
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Norton, William H. Water-Supplies at Waterloo, Iowa. (Wa-
ter-supply and Irrigation Papers, U. S. Geol. Surv., 
) No. 145, pp. 148-155, Washington, 1905.) Brief state-
ment is made of the possibilities of artesian water-sup-
plies for the city. 
Norwood, J. G., and Heilly Pratten. Notice of Producti found 
in Western States and Territories with Description of 
Twelve New Species. (Jour. Acad. Nat. Sci. Philadel-
phia, (2), Vol. III, pp. 5-22, Philadelphia, 1855.) A 
number of allusions are made to species occurring in 
Iowa. 
Notable ride, from driftless area to Iowan drift. S. Calvin. 
(Proc. Iowa Acad. Sci., VII, 72-77, 1900.) 
Note 'On carboniferous fauna of Mississippi valley in Rocky 
Mountain region. , C. R. Keyes. (Proc. Iowa Acad. 
Sci., XI, 258-259, 1904.) 
Note on correlation of Clarinda well-section with schematic sec-
tion of carboniferous. C. R. Keyes. (Iowa Geol. Surv., 
XI, 461-463, 1901.) 
Note on difference between Acervularia profunda, Hall, and 
Acervularia Davidsoni, Edwards and Haime. S. Cal-
vin. (Americ~n Geologist, IX, 365-368, 1892.) 
Note on difference b~tween Acervularia profunda, Hall, and 
Acervularia Davidsoni, Edwards and Haime. S. Cal-
vin. (Proc. Iowa Acad. Sci., I, pt. ii, 30-32, 1892.) 
I 
Note on distribution of Helicina occulta. C. R. Keyes. (Ameri-
can Geologist, ill, 18-19, 1889.) 
Note on Florencia formation. H. A. Pilsbry. (Am. Jour. Sci., 
(4) V, 232-233, 1898.) 0 
Note on geological range of genus Receptaculites in American 
palreozoic strata. J. Hall. (New York State Cab. Nat. 
Hist., 16th Ann. Rep., App. D. 67-69, 1863.) 
Note on nature of cone-in-cone. C. R. Keyes. (Proc. Iowa Acad. 
Sci., III, 75-76, 1896.) 
Note sur Ie parallesme des roches des depots paleozoiques de l' 
Amerique Septentrionale avec ceux de l' Europe, suivie 
d 'un tableau des especes fossiles commones aux deux 
Continents, avec l' indication des etages on elles as re-
o • 
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contrent, et terminee par , un examen critique de cha-
cune de ces especes. Ed. de VerneuiL (Bull. Soc. geol. 
de France, (2), t. IV, 646-710, 1847.) 
, Notes explanatory of section from Cleveland, Ohio, to Missis-
sippi river, in southwest direction, with remarks 
upon the identity of western formations with those of 
New York. J. Hall. (Trans. Assoc. American Geolo-
gists and Naturalists, 267-293, 1842.) 
Notes, on Mtonian mammals. A. O. Thomas. (Science, N. S., 
XXXVI, 570, 1912.) 
Notes on collection of fossils from lower magnesian limestone 
from northeastern Iowa. S. Calvin. (American Geolo-
gist, X, 144-148, 1892.) 
Notes on collection of fossils from lower magnesian limestone 
from northeastern Iowa. S. Calvin. (Bull. Lab. Nat. 
Hist., State Univ. Iowa, IT, 189-193, 1893.) 
Notes on cretaceous flora of western Iowa. P~ Bartsch. (Bun. 
Lab. Nat. Hist., State Univ. Iowa, lIT, 178-182, 1896.) 
' Notes on "Cone-in-cone." C. A. White. (Am. Jour. Sci., (2), 
XLV, 400-401, 1868.) 
Notes on distribution of timber in southwestern Iowa, with in-
ferences concerning origin ' of prairies. J. E. Todd. 
(American Naturalist, XIT, 91-96, 1878.) 
Notes on drift of northwestern Iowa. H. F. Bain. (American 
Geologist, XXITI, 168-176, 1899.) 
Notes on formations passed through in digging the deep-well at 
Washington, Iowa. S. Calvin. (American ' Geologist, 
I, 28-31, 1888.) 
Notes on the fossil wood from Keokuk limestone, Keokuk, Iowa. 
C. H. Gordon., (Proc. Iowa Acad. ScL, I, 97-98, 1890.) 
Notes on fossils of loess at Iowa City. B. Shimek. (American' 
Geologist, I, 149-152, 1888.) 
Notes on geological formations of Iowa. S. Calvin. (Pamphlet, 
printed at World's Exposition at New Orleans, 1-8, 
1884.) 
Notes on geological section of Iowa. S. Calvin. (Iowa Geol. 
Surv., XVII, 192-200, 1907.) 
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Notes on geology of part of Mississippi valley. W J McGee. 
(Geological Magazine, (2), VI, 353-362 alid 412-420, 
1879.) 
Notes on geology of Johnson county. C. L. Webster. (American 
Naturalist, XXII, 408-419, 1888.) 
Notes on geology of southeastern Iowa. C. H. Gordon. (Amer-
. ican Geologist, IV, 237-239, 1889.) 
Notes upon the geology of western states. J. HalL (Am. Jour. 
Sci., XLII, 51-62, 1842.) 
Notes on Iowa building-stones. H. F. Bain. (Sixteenth Ann. 
o Rept., U. S. G. S., pt. iv, 500-503, 1895.) 
Notes on local geology, No. II. W. H. Barris. (Proc. Davenport 
Acad. Nat. Sci., III, 163-183, 1882.) 
Notes on lower strata of devonian series in Iowa. W. H. Norton. 
(Proc. Iowa Acad. Sci. I, pt. iv, 22-24, 1894.) 
Notes on Redrock sandstone. C. R. Keyes. (Proc. Iowa Acad. 
Sci., I, pt. iii, 26-27,1893.) 
Notes on Rockford shales. G. L. Webster. (American Natural-
ist, XXII, 444-446, 1888.) 
Notes on some fossil corals described by David Dale Owen in 
his report of work in autumn of 1839, with' observations 
on devonian species Phillipsastrea Gigas of later au-
thors. S. Calvin. (American Geologist, XII, 108-112, 
1893.) . 
Notes on some points in structure and habits of palreozoic crin-
oidea. F. B. Meek and A. H. Worthen. (Proc. Acad. 
Nat. Sci., Phila., XX, 323-334, 1868.) 
Notes on synonomy, characters and distribution of Spirifera 
parryana, Hall. S. Calvin. (Bull. Lab. Nat. Hist., 
State Univ. Iowa, I, 19-28, 1888.) 
Notes on various glass-sands, mainly undeveloped. F. Burchard. 
(Bull. U. S. Geol. Surv., No. 315, 377-381; 1907,.) 
Notice of arrow points from loess in city of Muscatine. F. M. 
Witter. (Proc. Iowa Acad. Sci., I, pt. ii; · 66-68, 1892.) 
Notice of new cmlacanth fish from Iowa · kinderhook. . O. R. 
Eastman. ( Journal of Geology, XVI, 357-362, 1908.) 
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No-tice of new genus and species of lower ' carboniferous bryo-
. zoan. R. P. Whitfield. (Bull. American Mus. Nat. 
Hist., XX, 469, 1904.) 
Notice of new species of Platycrinus and other fossils from 
Mountain limestone of Illinois and Iowa. A. H. W or-
theIl.. (Trans. Acad. Sci., St. Louis, I, 569-571, 1860.) 
Notice of producti found in western states and territories, with 
description of twelve new species. J. G. Norwood and 
H. Pratten. (Jour. Acad. Nat Sci. Philadelphia, (2), 
III, 5-22, 1855.) 
Nous a:vons lu de grandes riche~ses houilleres. C. R. Keyes. (La 
Chronique Industrielle, Trente-cinquiene Annee, No. 
102, 1-3, 1912.) 
Number and distribution of fossil species in paleozoic rocks of 
Iowa, Wisconsin and Minnesota. D. D. Owen and B. 
F. Shumard. (Proc. American Assoc. Adv. Sci., V, 235, 
1851.) . 
Nuttall" Thomas. Observations on Geological Structure of Val-
ley of Mississippi. (Jour. Acad. Nat. Sci. Philadelphia, 
Vol. II, pp. 14-52, Philadelphia, 1821.) Some general 
allusions are made to Iowa geology. By means. of fos-
sils early carboniferous and cretaceous rocks are rec-
ognized for the first time in Iowa-land and in America. 
o 'Brien County. 
General descriptIon. C. A. White. (Geology of Iowa, II, 
223-226, 1870.) . 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) . 
Geology of 0 'Brien county. T. H. Macbride. (Iowa Geol. 
Surv., XI, 461-508, 1900.) 
Some variant conclusions in ·Iowa geology. J. E. Todd. 
(Proc. Iowa Acad. Sci., XIII, 183-186, 1906.) 
Underground wat~r resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 9£14 Pl'., 
1912.) 
\ 
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O'Brien and Clay , counties, geology. T. H. Macbride. (Iowa 
Geol. Surv., XI, 461-508, 1900.) 
. Observations, additional, on surface deposits in Iowa. ,B. Shi-
mek. (Proc. Iowa Acad. Sci., IV, 68-72, 1897.) 
Observations in vicinity of Wall lake. F. A. Wilder. (Proc. 
Iowa Acad. Sci., VII, 77-82,1900.) 
Observations on carboniferous limestones of Mississippi valley. 
J. Hall. (Am. Jour. Sci., (2), XXill, 187-203, 1857.) 
Observations on the classification of Mississippian-series. C. R. 
Keyes. (American Geologist, ~II, 108-113, 1898.) 
Obervations on drift phenomena of southwestern Iowa. C. A. 
White. (Am. Jour. Sci., (2), XLill, 301-305, 1867.) 
Observations on drift phenomena of southwestern Iowa. C. A. 
White. (Second Ann. Rep. State Geologist, H3-148, 
1868.) 
Observations on g4='nus Archimedes, or Fenestella, with descrip-
tion of species, etc. J. Hall. (Proc. American Assoc. 
Adv. Sci., pp. 170-180, 1857.) 
Observations on ge9logical structure of valley of Mississippi. T. 
Nuttall. (Jour. Acad. Nat. Sci. Philadelphia, First 
series, II, 14-52, 1821.) . 
Observations on geology and paleontology of Burlington, Iowa, 
and its vicinity. C. A. White. (Boston Jour. Nat. 
Hist., VII, 209-235, 1860.) 
Observations on Keokuk species of Agaricocrinus. C. H. Gor-
don. (Proc. Iowa Acad. Sci.; I, 100-101, 1890.) 
Observations on Keokuk species of Agaricocrinus. C. H. Gor-
don. (American Geologist, V, 257-261, 1890.) 
Observations on prairie· soil. W. H. Herrick. (Proc. Iowa 
Acad. Sci., 1875-80, 16, 1880.) 
Observations on red quartzite boulders -of western Iowa; and 
I their origin~l ledges of red' quartzite in Iowa, Dakota .' 
and Minnesota. C. A. White. (Ptoc. American Assoc. ' 
.Adv. Sci., XVII, 340-342, 1869.) 
Observations on rocks of Mississippi valley which have been re-
. . ferred to Chemung group of New York together with 
descriptions of new species of fossils from same h~rizon 
. . 
IOWA GEOLOGY AND MINING 683 
at Burlington, Iowa. C: A. ,White and R. P. Whitfield . 
(Proc. Boston Soc .. Nat. Hist., VIII, 289-316, 1862.) , 
Observations on the summit structure of Pentremites, the struc-
ture and arrangement of certain parts of crinoids, and 
description of ' new species from carboniferous rocks of ,' 
Burlington, Iowa. C. A. White. (Boston Jour. Nat. 
Hist., VII, 481-506, 1863.) 
Occurrence in Iowa of fossiliferous concretions similar to those 
of Mazon creek. A. C. Spencer. (Proc. Iowa Acad. 
Sci., I, pt. iv, 55, 1894.) 
Occurrence of fish-remains in carboniferous limestone of Illinois. 
A. H. Worthen. (Pro'c. American Assoc. Adv. Sci., X, 
189-192, 1856.) 
Occurrence of fossil fishes in devonian of Iowa. ' C. R. Eastman. 
. (Iowa Geol. Surv., VII, 108-116, 1897.) 
Occurrence of gold and some other mineral products in Iowa. 
S. Calvin. (American Geologist, XXVII, 363-372, 
, 1901.) . 
Occurrence of internal convoluted plate within body of certa~n 
species of crinoidea. J. Hall. (Proc. Boston Soc. Nat. 
Hist., X, 33-34, 1866.) 
Occurrence of Megalomus canadensis Hall, in the Le Claire beds 
at Port Byron, Illinois. W. H. Norton. (Proc. Iowa 
Acad. Sci., II, 42-43, 1895.) 
Occurrence of natural gas in Iowa and its probable future. C. 
R. Keyes. (Mon. Rev. Iowa Weather and Crop Semce, 
ill, No. 12, 3-4, 1892.) 
Occurrence of quenstedtite near Montpelier, Iowa. O. Kuntze. 
(American Geologis,t, XXIII, 119-121, 1899.) 
Occurrence of rhizopods in Pella beds in Iowa. J. A. U dden. 
(Proc. Iowa Acad. ScL, IX, 120, 1902.) 
Occurrence of zinc in northeastern Iowa. A. G. Leonard. (Proc. 
Iowa Acad. ScL, I, pt. iv, 48-52, 1894.) 
Ochre. , 
Geology of Marion coimty. B. L. Miller. (Iowa Geol. Surv., 
XI, 127~157, 1901.) 
Oelwein drift-section, summary of discussion. S. Calvin. (Proc. 
Iowa Acad. ScL, IV, 66-68, 1897.) 
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Oelwein, Iowa, drift section. G. E. Finch. (Proc. 'Iowa Acad. 
Sci., IV, 54-58, 1897.) 
Oil and gas. 
Concerning occurrence of gold and some other mineral pro-
ducts in Iowa. (American Geologist, XXVII, 363-372, 
1901.) 
Occur-renee of [oil and] natural gas in Iowa and its proba-
ble future. C. R. Keyes. (Mon. Rev. Iowa Weather and 
Crop Service, III, No. 12, 3-4, 1892.) 
Work and scope of the geological survey. C. R. Keyes. 
(Iowa Geol. Surv., III, 47-98, 189~.) 
Old channel of Mississippi in southeastern Iowa. F. Leverett. 
(Annals of Iowa, Historical Quarterly, (3), V, 38-51, 
1901.) . 
Old lake beds of prairie region. S. J. Wallace. (Proc. Am. 
Assoc. Adv. Sci., XVII, 342-344, 1869.) 
On Attachment of Platycerata to palreocrinoids; and its effects 
in modifying form of shell. C: R. Keyes. (Proc. Amer-
ican Philosophical Soc. XXV, 231-248, 1888.) 
On Carboniferous fossils from Jackson county. Herbert .Os-
born. (Proc. Iowa Acad. Sci., I, pt: iii, 115, 1893.) 
On Chert of upper coal-measures in Montgomery county, Iowa. 
S. Calvin. (American Geologist, I, 116-117, 1888.) 
On Eastern Limit of cretaceous deposits in Iowa. C. A. White. 
(Proc. American Assoc. Adv. Sci., XXI, 187-192, 1873.) 
On Fauna found at Lime Creek, Iowa, and its relation to other 
geological faunas. S. Calvin. (Am. Jour. Sci., (3), 
XXV, 434-436, 1883.) 
On Fauna of lower coal-measures of central Iowa. C. R. Keyes. 
(Proc. Acad. Nat. Sci. Philadelphia, 231-247, 1888.) 
On Folding of carboniferous strata in southwestern Iowa. J. E. 
Todd. (Proc. Iowa Acad. Sci., I, pt. i, 58, 1890.) 
On Fossils · from lower coal-measures at Des Moines, Iowa. C. 
R. -Keyes. (American Geologist, II, 24-28, 1888.) 
On Glacial flow in Iowa. C. L. Webster. (American Naturalist, 
XXI, 758-761, 1887.) 
On .Iowa Kames and Aasar. W J McGee. (Proc. Iowa Acad~ 
. . . Sci., 1875-80, 19, 1880,) 
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On Keokuk beds and their contained fossils in vicinity of Keo-
kuk, Iowa. C. H. Gordon . . (Proc. Iowa Acad; Sci., l, 
98-100, 1890.) 
On Loess and associated deposits of Des Moines. W J McGee 
and R. E. Call. (.Am. Jour . .sci., (3) XXIV, 202-223, 
1883.) 
On Maquoketa shales and correlation with Cincinnati group of 
southwestern Ohio. J. F. James. (American Geologist, 
V, 335-356, 1890.) 
On Occurrence of later cretaceous deposits in Iowa. C. A. White. 
(.American Geologist, I, 221-227, 1888.) 
On Parallelism of palreozoic deposits of North .America with 
those of Europe, etc. [Translated.] J. Hall. (.Am. 
Jour Sci., (2), V,176-183 and 359-370, 1848;" VII, 45-
51, 218-231, 1849.) 
On Quaternary sectiQn eight miles southeast of Des Moines, 
Iowa. C. R. Keyes and R. E. Call. (Proc. Iowa Acad. 
Sci., I, pt. iii, 30, 1893.) 
On Relation of loess to drift in southwestern Iowa, J. E. Todd. 
(Proc. Iowa Acad. Sci., 1875-80, 19, 1880.) 
On RelaJtion of devonian faunas of Iowa. H. S. Williams. 
(.American Geologist, III, 230-233, 1889.) . 
On Rel3itive position of forest-beds and. associated drift forma-
tions in northeastern Iowa. W J McGee. (.Am. Jour. 
Sci., (3), XV, 339-341, 1878.) • 
On Roots and root-marks found in loess. J. E. Todd. (Proc. 
Iowa Acad. Sci., 17, 1880.) 
On Spontaneous fission ~ in Zaphrentis. C. A. White. (Am. 
Jour. Sci., (3), V, 72, 1873.) 
On Superposition of glacial drift upon residuary clays. W 
J McGee. (.Am. Jour. Sci., (3) XVIII, 301-303, 1879.) 
On S~onomy of two species of Spirifera. S. A. Miller. (Proc. 
Davenport Acad. Nat. ScL, II, 220-221; 1878.) 
Oneota Limestone. 
"Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Geology of Allamakee county. S. Calvin. (Iowa Geol. 
Surv., IV, 35-111, 1895.) 
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Geology of Clayton county.A. G. Leonard. (Iowa Geol. 
Surv., XVI, 213-317,1906.) 
Geology of northeastern Iowa. W J McGee. (Eleventh 
Ann. Rep., U. S. Geol. Surv., 331-333, 1892.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Lansing lead mines. A. G. Leonard. (Proc. Iowa Acad. 
Sci., II, 36-38, 1895.) 
Lead and zinc depol;lits of Iowa. A. G. Leonard. (Iowa 
Geol. Surv., VI, 9·66, 1897.) 
Magnesian series of northwestern states.C. W. Hall and F. 
W. Sardeson. (Bull. Geol. SOC': America, VI, 167-198, 
1895.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Thickness of paleozoic strata of northeastern .Iowa. W. 
H. Norton. (Iowa Geol. · Surv., III, 167-210, 1895.) , 
Ooze in coal-measures of Iowa, foraminiferal. J. A. Udden~ 
. (Journal of Geology, XI, 283-284, 1903.) . 
Ophiurids. 
Description of new species from . lower carboniferous of 
Iowa. F. B. Meek and A. H. Worthen. (Geol. Surv . . 
Illinois, . V, 323-619, 1873.) 
Opinions concerning age of Sioux quartzite. C. R. Keyes. (Proc. 
Iowa Acad. Sci., II, 218-222, 1895.) 
Optical continuity with the original nucleus, new horizons and 
some new localities for friable sandstones in which 
the grains are enlarged by secondary deposition of si-
lica. S. Calvin. (Am. Geologist, XIII, 225-227, 1894.) 
Ordovician Perioq. 
Apparent anomalies of stratification of .Postville well. . S. 
Calvin. (American Geologist, XVII, .195-203, 1896.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
I • 
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Bibliography of North American paleontology, 1888-1892. 
C. R. Keyes. (D. S. Geol. Surv., Bull. 121, 250 pp., 
1894.) 
Brief general account. W J McGee. (Eleventh Ann. Rep., 
U. S. Geol. Sur., 323-331, 1892.) 
Cement and cement materials of Iowa. E. C. Eckel and H. 
F. Bain. (Iowa ·Geol. Surv., XV, 33-124, 1905.) 
Chemical analyses. J. l? Whitney. (Geology of Iowa, I, 
341-349, 1858.) 
Correlation of Maquoketa shales. J. F. James. (American 
Geologist, V, 335-356, 1890.) . 
Description of lower magnesian limestone. D. D. Owen. 
(Rept. Geol. Surv. Wisconsin, Iowa and Minnesota, 58-
69, 1852.) " 
Description of new trilobites. p. D. Owen. (Rept. Geol. 
Surv. Wisconsin, Iowa and Minnesota, App., Art. i, 573-
577, 1852.) 
Description of St. Peter sandstone. D. D. Owen. (Rept. 
Geol. Surv. Wisconsin, Iowa and Minnesota, 69-71, 
1852.) 
Dubuque lead and zinc mines. H. F. Bain. (Mines and 
Minerals, XX, 10-12, 1889.) 
Fossils in Iowa drift. C. A. White. (Geology of Iowa, I, 
98, 1870.) 
Fossils mentioned from Iowa localities. R. P. Whitfield. 
"(Geol. Surv. Wisconsin, IV, 163-349, 1882.) 
"Fossils from lower magnesian limestone. S. Calvin. (Amer-
ican Geologist, X, 144-148, 1892.) 
Galena limestones correlated with Utica slate. C. D. Wal-
cott. (Trans. Albany Inst., X, Adv. Sheets, 1-17, 1879.) 
General characters. C. A. White. (Geology of Iowa, I, 
171-180, 1870.) 
General description of characters. J al1!es Hall. (Geology 
of Iowa, I, 54-60, 1858.) 
Geological formations of Iowa. C. R. Keyes. (Iowa Geol. 
Surv., I, 11-161, 1893.) 
Geological map of Iowa. C. R. Keyes. (Annals of Iowa, 






~eology of Allamakee county. S. Calvin. (Iowa Geol. 
Surv., IV, 35-111, 1895.) 
Geology of Bremer county. W. H. Norton. (Iowa Geol. 
Surv., XVI, 319-405, 1906.) 
Geology of Cedar county. W. H. Norton. , (Iowa Geol. 
Surv., XI, 279-396, 1901.) 
Geology of. Clayton county. A. -G. Leonard. , (Iowa Geol. 
Surv., XVI, 213-317, 1906.) 
Geoiogy of Clinton county. J. A. Udden. (Iowa Geol. 
Surv., XV, 369-431, 1905.) _ 
Geology of Delaware county. S. Calvin. (Iowa Geol. 
Surv., VIII, 119-199, 1898.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1905.) 
Geology of Howard county. S. Calvin. (Iowa Geol. Surv., 
XIII, 21-79, 1903.) , 
Geology of Jackson county. T. E. Savage. (Iowa Geol. 
Surv., XVI, 563-648, 1906.) , 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Lead and zinc deposits of upper Mississippi 'valley. H. F. 
Bain. (Bull. U. S. Geol. Surv., No. 294, 72-75, 1906.) 
Les principaux gisements de minerais de zinc des Etats-
Unis d'Amerique. L. Demaret. (Revue univer:selle 
des Mines, (4), VI, 221-256, 1904.)-
Maquoketa shales in Delaware county. S. Calvin. (Proc. 
Iowa Acad. Sci., II, 40-42, 1895.) 
Mississippi Valley between Savanna and Davenport. J. 
E. Carmap.. (Bull. Illinois Geol Surv., No. 13, 96 pp., 
1909.) 
Mississippi valley lead and zinc district. R. E. Davis. (Min-
ing W orId, XXIV, 548-549, 1906.) 
New species of palreozoic fossils. S. 'Calvin. ' (Bull. Lab. 
Nat. Hist., State Univ. Iowa, I, 177~17'8, 1890.) 
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, 
Notes explanatory of section from Cleveland, Ohio, to Mis-
sissippi river. J. HalL (Trans. Assoc. American Ge-
ologists and Naturalists, 267-293, 1843.) Incidental 
references are made to the geology of Iowa; 
Notes on geological section of Iowa. S. Calvin. (Iowa 
Geol. Surv., XVll, 192-200, 1907.) 
Occurrence of zinc in northeastern Iowa. A. G. Leonard. 
(Proc. Iowa Acad. Sci., I, pt. iv, 48-52, 1894.) 
Origin of lead and zinc ores of upper Mississippi district. 
G. H. Cox. (Economic Geology, VI, 427-448 and 582-
603, 1911.) . 
Portland cement materials near Dubuque, Iowa. E. F. 
Burchard. (Bull. U. S. Geol. -Surv., No. 315, 225-231, 
1907.) 
Portland-cement resources of Iowa. H. -F. Bain. (Bull. 
U. S. G. S., No. 243, 147~165, 1905.) 
_ Rocks 'of this age recognIzed in northeastern Iowa. J. N . 
Nicollet. (Sen. Doc., 26 Cong., 2nd Sess., V, pt. ii, 
No. 237, 1841.) 
Section of Maquoketa shale~in Iowa. J. F. James. (Proc. 
American Assoc. Adv. Sci., XXXVll, 250-251, 1890.) , 
Sketch of geology of Iowa. C. R. Keyes. (Hand-book of 
_ Iowa, World's Columbian Exposition at Chicago, 18-28, 
1893.) 
Sundry provincial and local phases of . the general geo-
logical section of Iowa. C. R. Keyes. (Proc. Iowa 
Acad. Sci., XIX, 147-151, 1912.) 
Supplementary report on P9rtland cement materials in 
Iowa. S.W. Beyer. (Iowa Geol. Surv. Bull. N~. 3, 
36 pp., 1906.) 
Underground waters of eastern, United States: Iowa. W. 
H. Norton. _ (Water-Supply and Irrigation Papers, U. 
S. Geol Surv., No. 114; 220-225, 1905.) 
Ore Deposits. 
Description of deposits p.ear Dubuque, the occurrence of 
ore and mode of work. J. D. Whitney. (Geology 
of Iowa, I, 422-468, 1858.) 
------ --------------, 
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Description of Lancaster and Mineral Point quadrangles, 
Wisconsin-Iowa-Illinois. U. S. Grant and E. F. Bur-
chard. (U. S. Geol. Surv., Folio 145, 14 pp., 1907.) 
Diverse origins and diverse times of formation of lead and 
zinc, deposits of Mississippi valley. C. R. Keyes. (Trans. 
American Inst. Mining Eng., XXXI, 603-611, 1901.) 
Dubuque lead and zinc mines. H. F. Bain. (Mines and 
_ Minerals, XX, 10-12, 1889.) 
Genesis of Ozark lead-zinc deposits. C. R. Keyes. (Mining 
World, XXX, 431-433, 481-485, 543-546, 1909.) 
Geology of Allamakee county. S. ·Calvin. (Iowa Geol. 
Surv., IV, 35-111, 1895.) 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv.,' XVI, 213-317, 1906.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. Surv., X, '379-651; 1900.) 
Lansing lead mines. A. G. Leonard. (Proc. Iowa Acad. 
Sci., II, 36-38, 1895.) 
Lead and zinc deposits of Iowa . . A. G. Leonard. (Eng: 
and Mining Jour., LXI, 614, 1896.) 
Lead and zinc deposits of Iowa. A. G. Leonard. (Iowa 
Geol. Surv., VI, 9-66, 1897.) 
Lead and zinc deposits of Mississippi valley, U. S. A. c. 
R. Van Hise and H. F. Bain. (Trans. Inst. Mining Eng., 
XXIII, 3~6-434, 1902.) 
Lead and zinc deposits of upper Mississippi valley. H. F. 
Bain. (Bull. U. S. Geol. Surv., No. 294, 72-75, 1906.) 
Lead and zinc, description of mines of Iowa in upper Mis-
sissippi region. A. G. Leonard. (Colliery Engineer, 
XVII, 121-122, 1896.) 
Lead [deposits of Iowa.] C. A. White. (Geology of Iowa, 
II, 339-341, 1870.) 
Les principaux .gisements de niinerais de zinc des Etats-
Unis d' Amerique. L. Demaret. (Revue universelle 
des Mines, (4), t. VI, 221-256, 1904.) 
Mines at Dubuque. C. A. White. (Second Ann. Rept. ' 
State Geologist, 97-150, 1868.) 
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Occurrences of zinc in :p.ortheastern Iowa. A. G. Leonard. 
(Proc. Iowa Acad . .sci., I, pt. iv, 48-52, 1894.) 
Ore deposits of southwestern Wisconsin. T. O. Chamber-
lin. (Geol. Surv. Wisconsin, IV, 367-568, 1882.) 
Origin of Iowa lead and zinc deposits. A. G. Leonard. 
(American Geologist, XVI, 288-294, 1895.) 
Origin of lead and zinc ores of upper MississIppi valley 
district. ' G. H. Oox. (Economic Geology, VI, 427-448 
and 582-603, 1911.) 
Ozark lead and zinc deposits: their genesis, localization and 
migrations. O. R. Keyes. 'Trans. American Inst. 
Mining Eng., XL, 184-231, 1909.) 
References ' to lead region of northeastern Iowa. J. D. 
Whitney. (Geol. Surv. ' Illinois, I, 153-207, 1866.) 
Ore deposits of southwestern Wisconsin. T. O. Ohamberlin. 
(Geol. Surv. Wisconsin, IV, 367-568, 1882.) Incidental 
references are made to Iowa. 
Org3.mc remains of Niagara group and associated limestones. 
J. Hall. (Geol. Surv. Wisconsin, pt. iii, 1-94, 1871.) 
Origin of anthracite. O. R. Keyes. (American Geologist, XIII, 
411-415, 1894.) 
Origin of certain features of coal-basins. H. F. Bain. (Journal 
of Geology, III, 64q-654, 1895.) 
Origin of Geodes of Keokuk beds. F. M. Van Tuyl. (Proc. 
Iowa Acad. Sci., XIX, 169-172, 1912.) 
Origin of geodes of Keokuk beds. F. M. Van Tuyl. (Science, 
N. S., XXXVI, 569, 1912.)' 
Origin of the Great Plains. O. R. Keyes. (Science, N. S., 
XXXIV, 352, 1911.) 
Origin of gypsum of central Iowa. F. Wilder. (Journal of 
Geology, XI, 723-748, 1903.) 
Origin of Iowa chalk. S. o alvin:. (Iowa Geal. Surv., III, 211-
236, 1895.) 
Origin of Iowa lead and zinc deposits. A. G. Leonard. (Ameri-
can Geologist, XVI, 288-294, 1895.) 
Origin of lead and zinc ores of upper Mississippi district. G. H. 
Oox. (Economic Geology, VI, 427-448 and 582-603, 
1911.) 
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Origin of loes~, eolian. C. R. Keyes. (Am. Jour. Sci., (4), VI, 
299-304, 1898.) 
Origin of loess, eolian. B. Shimek. (Science, N. S., XXXIII, 
467, 1911.) 
Origin of Missouri rive.r loess. J. E. Todd. (Proc. Iowa Acad. 
Sci., XIII, 187-194, 1906.) 
Origin of name Des Moines river. C. R.-Keyes. (Annals of Iowa: 
Historical Quarterly, III, 554-559, 1898.) 
Origin of present drainage system of Warren county. J. L. 
Tilton. (Proc. Iowa Acad. Sci., I, pt. iv, 31-33, 1894.) 
OriginaJ Kinderhook, certain faunal aspects. C. R. Keyes. 
(American Geologist, XXVI, 315-321, 1900.) 
Original Permian, American homotaxical equivalents. C. R. 
Keyes. (Journal of Geology, VII, 321-341, 1899.) 
Origine eolienne du loess. C. R. Keyes. (Bull. de la Soc. BeIge 
de Geol. de PaL et d' Hydrol., XII, 14-21, 1901.) 
Origins, diverse times of formation of lead and zinc deposits of 
Mississippi valley. C. R. Keyes. . (Trans. American 
Inst. Mining Eng. XXXI, 603-611, 1901.) 
Orotaxial correlation of geological terranes and diastrophism. 
C. R. Keyes. (Proc. Iowa. Acad. Sci., XVI, 153-157, 
1909.) 
Orotaxis: method of geologic correlation. C. R. Keyes. (Ameri-
can Geologist, XVIII, 289-302, 1896.) 
Orr, Ellison. Exposures of Iowan and Kansan Drift, East of 
Usually Accepted West Boundary of Driftless Area. 
(Proc. Iowa Acad. Sci., Vol. XIV, pp. 231-236, 'Des 
Moines, 1907.) The till-sheets appear to extend far-
ther eastward than is generally supposed. A sketch . 
. map showing localities is given. 
Orthoceratite, gigantic, from American carboniferous. C. R. 
Keyes. (Science, N. S., III, 94-95, 1895.), 
Osage series of Mississippian system, cherts. F. M. Van Tuyl. 
(Science, N. S.,XXXVI, 569, 1912.). 
Osage series of Mississippian system, cherts. F. M. Van Tuyl. 
(Proc. Iowa Acad. Sci., 'XIX, 173-174, 1912.) 
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Osage Stage (Augusta). 
Notes on geological section of Iowa. S. Oalvin. (Iowa 
Geol. .surv., XVII, 192-200, 1907.) . . 
Osage vs. Augusta. S. Weller. (American Geologist, XXII, 
12-16, 1898.) 
Osborn, Herbert. Oarboniferous Fossils 'from Jackson Oounty. 
(Proc. Iowa Acad. Sci., I, pt. iii, p. 115, Des Moines, 
1893.) Specimens of plants are reported from a coal-
measure pocket in Jackson county. 
Osceola County. 
General description. O. A. White. (Geology of Iowa, II, 
226-229, 1870.) 
Geology of Osceola and Dickinson counties. T. H. Mac-
bride. (Iowa Geol. Surv., X, 185-239, 1900.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. SUIT., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. 
(U. S. Geol. Surv., Water Supply Paper No. 293, 994 
pp., 1912.) 
Osceola and Dickinson counties, geology. T. H. Macbride. (Iowa 
Geol. Surv., X, 185-239, 1900.) 
Otis Limestone (Hamiltonian). 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. SUIT., 
VI, 113-428, 1897.) 
Geology of Butler county. M. F. Arey. (Iowa Geol. Surv., 
XX, 1-59, ~910.) 
Geology of Cedar county. W. H. Norton. (Iowa Geol. 
Surv., XI, 279-396, 1901.) 
Geology of Linn county. W. H. Norton. (Iowa Geol. 
SUIT., IV, 121-194, 1895.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. SUIT., 
IX, 389-519, 1899.) . 
Notes on lower strata of devonian series in Iowa. W. H. 
Norton. (Proc. Iowa Acad. Sci., I, pt. iv, 22-24, 1894.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. O. R. Keyes. (Proc. Iowa Acad. Sci.,. 
XIX, 147-151, 1912.) 
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Our local geology. W. H. Barris. (Proc. Davenport Acad. 
Nat. Sci., VII, 14-32, 1900.) 
Outliers. in eastern Iowa, certain devonian and carboniferous. -
W. H. Norton. (Iowa Geol. Surv., III, 115-133, 1895.) 
Ovibos Cavifrons frop1loess of Iowa. W J McGee. (Am. Jour. 
Sci., (3), XXXIV, 217-220, 1887.) 
Owen, D. D. Abstract of Introduction to final Report on Geo-
logical Survey made in Wisconsin, Iowa, and Minne-
sota in years of 1847-1850, Oontaining a Synopsis of 
Geological Features of the Oountry. (Proc. American 
Assoc. Adv. Sci., Vol. V. pp._ 119-131, 1851.) A num-
ber of references are made to the geology of Iowa. 
Owen, D. D. Description of New and Imperfectly known Genera 
and Species of Organic Remains, Oollected during Ge-
ological ~urveys of Wisconsin, Iowa, and Minnesota. 
(Geol. Sur. Wisconsin, Iowa and Minnesota, App., Art. 
ii, pp. 573-587, Philadelphia, 1852.) Numerous species 
from Iowa are described as new. 
Owen, D. D. Geological Ohart of Part of Iowa, Wisconsin and 
Illinois. (Report of a Geological Exploration of Part 
of Iowa, Wisconsin and Illinois, maqe in autumn of 
year 1839, [Washington], 1844.) An- edition of the 
report was printed in 1840, but without the accom-
panying charts. Washington is not named in the title 
pages as the place of publication; the only inscription 
is, "Ordered to be printed by the Senate of the United 
States." . 
Owen, D. D. Geological Section from . Mouth of Rock River 
through Blue Mounds to Wisconsin River, in Oonnec-
tion with a Geological Ohart of Part of Iowa,Wiscon-
sin and Illinois. (Report of Geological -Explorations 
of Parts of Iowa, Wisconsin and Illinois, made in the 
autumn of the year 1839, Plate iii. [W!l-shington], 
1844.) 
Owen, D. D. On the Geology of Western States. (Am. Jour. 
Sci., Vol. XLV, pp. 151-153, New Haven, 1843.) Inci-
dental references are made to the Iowa coal-field. 
I 
I· 
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Owen, D. D. Provisional Geological Map of Part of . Chippewa 
Land District of Wisconsin, with Part of Iowa, and of 
Minnesota Territory to Illustrate Report of the Ge-
ological Reconnaissance made in 1847. (Report of Ge-
ological Reconnaissance of Chippewa Land District of 
Wisconsin; and incidentally of a portion of Kickapoo 
country, and of a part of Iowa and of Minnesota Terri-
tory, [Washington, 1849]). Neither date nor place of 
publication is given, but very likely Washington is the 
place. 
Owen, D. D. Report of Geological Exploration of Iowa, Wis-
consin and Illinois, made under instructions of Secre-
tary of Treasury of United States in Autumn of 1839. 
(House of Rep., Exc. Doc., 26 Cong., 1st Sess., No. 239, 
161 pp., Washington, 1840.) 
Owen, D. D. Report of Geological Survey of Wisconsin, Iowa 
and Minnesota. (One Volume, pp. i-xxxiii and 1-638, 
Philadelphia, 1852.) Several of the sections of chap-
ter I treat of the geology of various formations in north-
eastern, Iowa. . 
Chapter II is a description of geological formations along 
the Red Cedar, Iowa and Wapsipinicon rivers in east-
. ern Iowa. 
Chapter III gives an account of the carboniferous rocks of 
Iowa, chiefly along the Des Moines and Raccoon rivers. 
Owen, D. D., and B. F. Shumard. Description of One New Genus 
and Twenty-two New Species of Crinoidea from Sub-
carboniferous Limestone of Iowa. (Rept. Geol. Surv. 
Wisconsin, Iowa and Minnesota, App., Art. ii, pp, 587-
. 598, Philadelphia, 1852.) . 
Owen D. D., and B. F. Shumard. Number and Distribution of 
Fossil Species in Paleozoic Rocks of Iowa, Wisconsin 
and Minnesota. (Proc. American Assoc. Adv. Sci., 
Vol. V, p. 235, 1851.) A number of forms are noted 
from Iowa. 
Owen, David Dale, his r epor t of work done in autumn of 1839, 




Gigas of later authors. S. Calvin. (American Geolo-. 
gist, XII, 108-112, 1893.) 
Owen Limestone-(Lime Creek). 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) , 
Geology of Cerro, Gordo county. S. Calvin. (Iowa Geol. 
-Surv., VII, 117-195, 1897.) 
Geology of Franklin county. 1. A. Williams. (Iowa Geol. 
Surv., XVI, 453-507, 1906.) 
Ozar kian Epoch (Qua ternary) . 
Geology of Louisa county. J. A. Ddden. (Iowa GeoL. 
Surv., XI, 53-126, 1901.) 
Ozarkian Series (Cambric). 
Artesian wells of Iowa. W. H. Norton; (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Chemical analyses. J. D. Whitney. (Geology of Iowa, I, 
332-337, 1858.) 
Description Of new trilobites. D. D. Owen. (Rept. Geol. 
Surv. Wisconsin, Iowa and Minnesota, App. art. i, 573-
577, 1852.) 
Description of rocks in northeastern Iowa. D. D. Owen. 
(Rept. Geol. Surv. Wisconsin,' Iowa and Minnesota, 58-
69, 1852.) 
FossUs from northeastern Iowa. S. Calvin. (American 
Geologist, X, 144-148, 1892.) 
General description of characters. James Hall. (Geology 
of Iowa, I, 49-51, 1858.) 
General description. C. A. White. (Geology of Iowa, I, 
172-174, 1870.) 
Geology of Allamakee county. S. Calvin. (Iowa Geol. 
Surv., IV, 35-111, 1895.) 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., XVI, 213-317, 1906.) 
Geology of northeastern Iowa. W J McGee. (D. S. Geol. 
Surv., 11th Ann. Rep., 329-330, 1892.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588; 1907.) 
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Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Lansing lead mines. A. G. Leonard. (Proc. Iowa Acad. 
. Sci., II, 36-38, 1895.) 
- Lead and zinc deposits of Iowa. A. G. Leonard. '(Iowa 
Geol. Surv., VI, 9-66, 1897.) 
Magnesian series of northwestern states. C. W. Hall and 
F. W. Sardeson. (Bull. Geol. Soc: America, VI, 167-
198,1895.) 
New horizons and some new localities for friable sandstone ' 
in which the grains are enll:j.rged by secondary deposi-
tion of silica in optical continuity with the original 
nucleus. S. Calvin. (American Geologist, XIII, 225-
227, 1894.) 
Notes on collection of fossils from lower magnesian lime-
stone from northeastern Iowa. S. Calvin. (Bull. Lab. 
Nat. Rist., State Univ. Iowa, II, 189-193, 1893.) 
Notes on geological section of Iowa. S. Calvin. (Iowa 
Geol. Surv., XVII, 192-200, 1907.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. c. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Thickness of paleozoic strata of northeastern Iowa. W. H . . 
Norton. (Iowa Geol. Surv., III, 167-210, 1895.) 
Ozark lead and zinc deposits: their genesis, localization and 
-migrations. C. R. Keyes. (Trans. American Inst. Min-
ing Eng., XL, 184-231, 1909.) 
Page County. 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(Iowa Geol. Surv., XIX, 605-657, 1909.) 
Character and stratigraphical peculiarities of southwest-
ern Iowa coal-fields. C. R. Keyes. (Eng. and Mining 
Jour., LXXIII, 661, 1902.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa GeoL Surv., 
II, 536 pp., 1894.) 
Coal deposits of Iowa. H. Rinds. (Iowa Geol. Surv:, XIX, 
21-396, 1909.) 
45 
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Formational synonomy of coal-measures in western interior. 
C. R. Keyes. (Proc. Iowa Acad. Sci., VII, 82-105, 1900.) 
General description of geology. C. A. White. (Geology of 
Iowa, I, 348-353, 1870.) 
Geology of clays. S. W. Beyer arid I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Page county. S. Calvin. (Iowa Geol. ' Surv., 
, XI, 397-460, 1901.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
, Iiams. (Iowa Geol. Surv., XVIl, 189-588, 1907.) 
History of coal-mining in Iowa. J. H. Lees. (Iowa Geol. 
Surv., XIX, 521-586, 1909.) 
New species of palreozoic fossils. S. Calvin. (Bull. Lab. 
Nat. Hist., State Univ. Iowa, I, 176, 1890.) 
Note on the correlation of Clarinda well section with sche-
matic section of carboniferous. C.R. Keyes. (Iowa 
Geol. Surv., XI, 461-463, 1901.) 
Report of assistant state geologist. A. G. Leonard. (Iowa 
Geol. Surv., XII, 28-32, 1902.) 
Southern extension of cretaceous in Iowa. E. H. Lonsdale. 
(Proc. Iowa Acad. Sci., I, iv, 39-43, :t894.) 
Underground water resources of Iowa. W. ' H. Norton. 
,(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. 'U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., ' 
1912.) 
Page county, geology. S. Calvin. (Iowa Geol. Surv., XI, 397-
460, 1901.)' 
Paha. 
Geology of Bremer county. W. H. Norton. (Iowa GeoL 
Surv., XVI, 319-405, 1906.) 
Geology of Butler county. M. F. Arey. (Iowa Geol. Surv., 
XX, 1-59, 1910.) . 
Geology of Linn county. W~ H. Norton. (Iowa Geol. ~urv., 
IV, 121-195, 1895.) 
Pleistocene history of northeastern Iowa. W J McGee. 
(Eleventh Ann. Rept., U. S. Geol. Surv., pt. ii, 190-577, 
1893.) 
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Paba and river ridges, loess. B. Shimek. (Proc. Iowa Acad . 
. Sci., XV, 117-124, 1908.) 
Paint (Mineral). 
Geology of Allamakee county. S. Calvin. (Iowa , Geol. 
-Burv., IV, 35-111, 1895.) . 
Geology of Dubuque county. S. Calvin and H. F . . Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Iowa. C. A. White. (Geology of Iowa, II, 328-329, 1870.) 
Geology of Jasper county. I. A.Williams. (Iowa Geol. 
Surv., XV, 277-368, 1905.) 
Geology of Keokuk county. H. F. Bain. (Iowa Geol: Surv., 
. IV, 255-311, 1895.) 
Geology of Webster county. F. A. Wilder. (Iowa Geol. 
Surv., XII, 63-235, 1902.) 
Mineral production in Iowa in 1907. S. W. Beyer. (Iowa 
Geol. Surv., XVIII, 11-28, 1908.) 
Palreo-palreomon newberryi, discovery of second example of 
macrouran decapod crustacean. R. P. . Whitfield. 
(American Geologist, IX, 237-238, 1892.) , 
Paleontology . 
Aftonian mammalian fauna. S. Calvin. (Bull. Geol. Soc. 
America, XX, 341-356, 1909.) 
Aftonian mammalian fauna, II. S. Calvin. (Bull. Geol. 
Soc. America, XXII, 207-216, 1911.) 
Alternation 'of fossil ' fa@as. C. R. Keyes. (Proc. Iowa 
Acad. Sci., XIII, 199-201, 1907.) 
American species of polyphemopsis. C. R. Keyes. (Proc. 
Acad. Nat. Sci. Philadelphia, 1889, 299-302, 1889.) A 
revisi~n of the species is presented. 
Attachment of platyceras t-o palreocrinoids. C. R. Keyes. 
(Proc. American Philosophical Soc., XXV, 231-248, 
1888.) 
Bethany limestone at Bethany, Missouri. H. F. Bain. 
(American Jour. Sci.; (4), V, 433-439, 1898.) 
Bibliographic index of North American carboniferous in-
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Carboniferous echinodermata of Missis'sippi basin. C. R. 
Keyes. (Am. JoUr. Sci., (3), XXXVIII, 186-193, 1889!) 
Catalogue of types and figured specimens in paleontological 
collections of geological department, American Muse-
um of natural history; lower .carboniferous to pleisto-
cene, inclusive. R. P. Whitfield, E. O. Hovey. (Bull. 
American Mus. Nat. Rist., XV, pt. 4, 357-500, 1901.) 
Certain forms of straparollus from southeastern Iowa. C. 
R. Keyes. (American "Geologist, V, 193-197, 1890.) 
Check-list of palreozoic fossils of Wisconsin, Minnesota, 
Iowa, Dakota and Nebraska. B. Bierbauer. (Bull. 
Minnesota Acad. Nat. Sci. III, 206-247, 1888.) 
Circum-insular paleozoic fauna. S. Weller. (Journal of 
Geology, III, 903-917; 1895.) 
Classification of crinoiaea. C. R. Keyes. (American Nat-
uralist, XXIII, 153, 1889.) 
Coal-measures of central Iowa. C. R. Keyes. (American 
Geologist, II, 396-404, 1888.) 
Composition and origin of Iowa chalk. S. Calvin. (Iowa 
Geol. Surv., III, 211-236, 1895.) 
Contribution to fauna of lower coal-measures of central 
Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., I, pt. ii; 
22-23, 1892.) 
Contribution to Madison county geology. F. A. Brown. 
(Proc. Iowa Acad. Sci., XIII, 203-206, 1906.) 
Ctenacanthus spines from Keokuk limestone of Iowa. C. R. 
Eastman. (Am. Jour. Sci., (4), IV, 10-12, 1897.) 
Dentition of devonian -Ptyctodontidre. C. R. Eastman. 
(American Naturalist, XXXII, 473-488, 545-560, 1898.) 
Discovery of second example of macrouran decapod crus-
tacean Palreo-palreomon newberryi. " R. P. Whitfield. 
(American Geologist, IX, 237-238, 1892.) 
Distribution of fossils in loess. C. R. Keyes. (American 
Geologist, VI, 119, 1890.) 
Discovery of ventral structure of taxocrinus and haplo-
crinus; and consequent modifications in classification of 
crinoidea. C. Wachsmuth and F. Springer. (Proc. 
Acad. N at. Sc~. Philadelphia, 1888, 337-363, 1888.) 
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Distribution of Helicina occulta. C. R. Keyes. (The Nau-
tilus, III, 18-19, 1889.) 
. Distribution of loess fossils. B. Shimek. (Journal of Ge-
ology, VII, 122-140, 1899.) 
Evidence that fossiliferous gravels and sands of Iowa and 
Nebraska are Mtonian. B. Shimek. (Bull. Geol. Soc. 
America, XXI, 119-140, 1910.) 
Fossil faunas in central Iowa. C. R. Keyes. (Proc., Acad. 
N at. Sci. Philadelphia, 242-265, 1891.) 
Galena series. F. W. Sardeson. (Bull. Geol. Soc. America, 
XVIII, 174-194, 1907.) 
Gigantic orthoceratite from American carboniferous. C. R. 
Keyes. (Science, N. S., ill, 94-95, 1895.) 
Keokuk species of Agaricocrinus. C. H. Gord"on. (Ameri-
can Geologist, V, 257-261, 1890.) 
Kinderhook faunal studies; II, fauna of Chonopectu8 sand-
stone at Burlington, Iowa. S. Weller. (Trans. St. 
Louis Acad. Sei., X, 57-129, 1900.) 
Kinderhook faunal studies; ill, faunas of beds No. 3 to 7 
at Burlington, 'Iowa. S. Weller. (Trans. Acad. Sci. 
St. Louis, XI, 147-214, 1901.) 
Lime Creek fauna of Iowa in southwestern United States 
and northern Mexican region. C. R. Keyes. (Proc. 
Iowa Acad. Sci., Xli, 197-198, 1907.) 
List of carboniferous fossils from Des Moines. C. R. Keyes. 
(Iowa Geol. Surv., VII, 330-335, 1897.) 
Loess of Missouri river. B. Shimek. (Proc. Iowa Acad. 
Sci., XIV, 237-251, 1907.) 
Maquoketa shales in Delmvare county. S. Calvin. (Proc. 
Iowa Acad. Sci., II, 40-42, 1895.) 
Marked unconformity between carboniferous and devonian 
strata in upper Mississippi ~alley. C. R. Keyes. (Am . 
. Tour. Sei., (4), XXXVI, 160-164, 1913.) 
Memorial of Charles Wachsmuth. O. R. Keyes. (Proc. 
Iowa Acad. Sci., IV, 13-16,1897.) 
Nether delimitation of our carbonic rocks. C. R. Keyes. 
(Proc. Iowa Acad. Sci., XIX, 153-156, 1912.) 
'\ 
" 
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Niobrara chalk. S. Calvin. (American Geologist, XIV, 
. 140-161, 1894.) 
Niobrara chalk. S. Calvin. (Proc. American AssoG. Adv . 
.sci., XLIII, 197-217, 1895.) 
North American crinoidea camerata. C. Wachsmuth and F. 
Springer. (Mem. Mus. ' Compo Zool., XXI, 837 pp., 
1897.) 
North American fossil crinoidea camerata. C. R. Keyes. 
(Journal of Geology, IV, 221-240, 1896.") 
Note on carboniferous faunas of Miss~ssippi valley in Rocky 
MountaIn region. . C. R. Keyes. (Proc. Iowa Acad. 
Sci., XI, 258-259, 1904.) 
Notes on some fossil corals described by David Dale Owen 
ill his report of work done in autumn of 1839, with ob-
servations on devonian species Phillipsastrea Gigas of 
later authors. S. Calvin. (American Geologist, XII, 
108-112, 1893.)-
Notes .on synonymy, characters and distribution of Spirifera 
Parryana RaIl. S. Calvin. (Bull. Lab. Nat. Rist., 
State Univ. Iowa, I, 19-28, 1888.) . 
Notice of new crelacanth fish from Iowa kinderhook. C. R. 
Eastman. (Journal of Geology, XVI, 357-362, 1908.) 
Occurrence ' of fossil fishes in devonian of Jowa. C. R. 
Eastman. (Iowa Geol. Surv., VII, 108-116, 1897.) 
Occurrence of internal convoluted plate within body of cer-
tain species of crinoidea. J. RaIL (Proc. Boston Soc. 
Nat. Rist., X, 33-34, 1866.) 
Occurrence ot MegalomusCanadensis, RaIl, in Le 
'. beds at Port Byron, Illinois. W. R. Norton. 
Iowa Acad. Sci., II, 42-43, 1895.) 
Claire 
(Proc. 
Occurrence of rhizopods in Pella beds in Iowa. J. A. U dden . 
. (Proc. Iowa Acad. Sci., IX, 120, 1902.) 
Perisomic plates of crinoids. Charles Wachsmuth and 
Frank Springer. (Proc. Acad. Nat. Sci. Philadelphia, 
1890, 325-392, 1890.) Incidental references are made 
to Iowa species. 
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Petalocrinus mirabilis, and a new Americim fauna. S. 
Weller and A. D. Davidson. (Journal of Geology, IV, 
166-173, 1896.) 
Pleuroptyx in Iowa coal measures. J. A. U dden. (Proc. 
Iowa Acad. Sci., IX, 121, 1902.) 
Preliminary note on sedentary habits of platyceras. C. R. 
Keyes. (Proc. Iowa Acad. Sci., I, pt. ii, 24,1892.) 
Probable stratigraphical equivalents of coal-measures of 
Arkansas. C. R. Keyes. (Journal of Geology, VI, 356-
365, 1898.) , 
Relations of the devonian and carboniferous in upper Mis-
sissippi valley. C. R. Keyes. (Trans. St. Louis Acad. 
Sci., VII, 357-369, 1897.) 
Remarkable fauna at base of Burlington limestone 'in north-
eastern Missouri. C. R. Keyes. (Am. Jour. Sci., (3), 
XLIV, 247-252, 1892.) 
Republication of descriptions of lower carboniferous cri-
noidea from Hall collection now in American Museum 
of Natural History, with illustrations of original type 
specimens not heretofore figured. R. P. Whitfield. 
, (Mem. American Mus. Nat.' Hist., I, pt. i, 1-37, 1893.) 
Revision of palreocrinoidre pt. I, C. Wachsmuth and F. 
Springer. (Proc. Acad. Nat. Sci. Philadelphia, 187,9, 
226-379, 1879.) 
Revision of palreocrinoidre, pt. II., C. Wachsmuth and F. 
Springer. (Proc. Acad. Nat. Sci. Philadelphia, 1881, 
177 -314, 1881.) 
Revision of the palreocrinoidre, pt. ill, section 1. C. Wach- ' 
smuth and F. Springer. (Proc. Acad. Nat. Sci. Phila-
delphia 1885, 225-364, 1885.) 
Revision of palreocrinoidre, pt. IIJ. Section 2. C. Wach- , 
smuth and F. Springer. (Proc. Acad. Nat. Sci. Phila-
delphia, 64-226, 1886.) 
Sedentary habits of platyceras. C. R. Keyes. (Am. Jour. 
Sci., (3), XXXVI, 269-272, 1889.) 
Soleniscus; its generic characters. C. R. Keyes. (American 
Naturalis't, XXIII, 420-424, 1889.) , 
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Some pre-glacial soils. J. A. Udden. (Proc. Iowa Acad. 
Sci., V, 102-104, 1898.) 
Sphrerodoma: genus of fossil gasteropods. C. R. Keyes. 
(Proc. Acad. Nat. Sci. Philadelphia, pp. 303-309, 1889.) 
Structure and probable affinities of Cerionites dactylioides 
Owen. S. Calvin. (American Geologist, XII, 53-57, 
1893.) 
Synopsis of American carbonic calyptrreidre. C. R. Keyes. 
(Proc. Acad. Nat. Sci. Philadelphia, 150-180, 1890.) 
Synopsis of American paleozoic echlnoids. C. R. Keyes. 
(Proc. Iowa Acad. Sci., II, 178-194, 1895.) 
Synoptical table and figures of loess species at Des Moines. 
W J McGee and R. E. Call. (Am. Jour Sci., (3), 
~XIV, 202-223, 1882.) 
Table of snecies found in Maquoketa shales. J. F. James. 
(American Geologist, V, 335-356, 1890.) 
Taxonomy of crinoids. C. R. Keyes. (American Natu~alist, 
XXX. 292-295, 1896.) 
Transition forms in crinoids and description of five new 
snecies. Charles Wachsmuth and Frank Suringer. 
(Proc. Acad. Nat. Sci. Philadelphia. 224-266. 1878.) 
Variation of position of nodes on axial segments of pygi-
diuID of a snecies of W,ncrinurus. W. H. Norton. (Proc. 
Iowa Acad. Sci., III, 79-81, 1896.) 
Vertical ran!!e of fosRilR at LouisiHna. C. R. Keyes. (Proc. 
Iowa Acad. Sci., IV, 25-41, 1897.) 
PaleontoJogv. 1888-1892. hihli olITanhv of North American. C. R. 
Keves. (U. S. Geol. -Surv., Bull. 121, 250 pp., 1894.) 
Paleontologv for 1889. review of progTess of American inverte-
brate. C. R. Keyes. (American Naturalist, XXIV, 
131-138, 1890.) 
Paleontolog-y for year 1891, review of progress. (American Nat-
uralist, XXV, 327-333, 1891.) 
Paleontolo~ of Illinois. F. B. Meek and A. R. Worthen. (Geol. 
Surv. Illinois, III, 289-565, 1868.) 
Paleontoloey of Missouri, pt. i. C. R. -Key-es. (Missouri Geol. 
Surv., IV, 271 pp., 11194.) 
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Paleontology of Missouri, pt. II. C. R. Keyes. (Missouri Geo~. 
Surv., V, 266 pp., 1894.) 
Paleontology of New York. . J. Hall. (Nat. Rist. New York, 
Paleontology, IV, 422 pp., 1867.) Incidental references I 
. are made to Iowa fossils. 
Paleontology, progress of American invertebrat~ for year 1890, 
review. C. R. Keyes. (American Naturalist, XXV, 
327-333, 1891.) 
Paleontology of Wisconsin. R. P. Whitfield. (Q:eol. Surv: Wis-
consin, IV, 163-349, 1882.) Incidental references are 
made to Iowa fossils. 
Paleozoic bryozoa. E. O. Ulrich . . (Geol. Surv. Illinois, VIII, 
283-688, 1890.) 
Paleozoic echinoids, synopsis of American. C. R. Keyes. (Proc. 
Iowa Acad. Sci., II, 178-194, 1895.) 
Paleozoic fauna, circum-insular. S. Weller. (Journal of Geolo-
gy, III, 903-917, 1895.) 
Paleozoic formations of southeastern Minnesota. C. W. Hal'! 
and F. W. Sardeson. (Bull. Geol. Soc. America, III, 
331-368, 1892.Llncidental refe1;'ences are made to Iowa 
stratigraphy. 
Paleozoic fossils of Maryland. C. R. Keyes. (Johns Hopkins 
University Circulars, XI, 28-29, 1891.) 
Paleozoic rocks of Illinois and adjacent states, description of 
some new species of invertebrates. S. A. Miller and 
W. F. E. Gurley. (Bull. Illinois State Mus. Nat. Hist., 
No.3, 1-81, 1894.)· , 
Paleozoic rocks, new species of echinodermata and new crusta-
cean. S. A. Miller. (Bull. Illinois State Mus. Nat. 
Rist., No. 10, 1-91, 1896.) 
Paleozoic sea-bottom, inequalities. J. E. Todd. (American Geol-
ogist, XV, p. 64, 1895.) 
Paleozoic [succession] in Mississippi valley, thickness. C. R. 
Keyes. (American Geologist, XVII, 161-173, 1896.) 
Paleozoic, upper, two remarkable cephalopods. C. R. Keyes . 
(Proc. Iowa Acad. Sci., III, 76-78, 1896.) 
Palo Alto County. 
Artesian wells of Iowa. W. R. Norton. (Iowa Geol. Surv., . 
VI, 113-428, 1897.) 
· . 
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Deep-w~ll at Emmettsburg, Iowa. N. H. Winchell. (Bull. 
Minnesota Acad. Sci., I, 387-390, 1880.) 
General description. O. A. White. (Geology of Iowa, II, 
215-218, 1870~) 
Geology of Emmet, Palo Alto and Pocahontas counties. T. 
H. Macbride. (Iowa GeoL Surv., XV, 227-276, 1905.) 
Peat deposits i~ Iowa . . S. W. Beyer. (Iowa Geol. Surv., 
XIX, 699-730, 1909.) 
Preliminary report on peat resources of Iowa. T. E. Savage. 
(Iowa Geol. Surv., Bull. No.2, 5-21, 1905.) 
Pr~sent phase of pleistocene problems ·in Iowa. S. Oalvin. 
(Bull. Geol. Soc. America, XX, 133-152, 1909.) 
Underground water resources of Iowa. W . H. Norton. 
(Iowa GeoL Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. · W. H. Norton. (U. 
S. GeoL Surv., Water Supply Paper: No. 293, 994 pp., ' 
1912.) 
Palo Alto, Pocahontas and Emmet counties, geology. T. H. 
Macbride. (Iowa Geol. Surv., XV, 227-276, 1905.) 
Pammel, L. H. Flora of Northern Iowa peat Bogs. (Iowa Geol. 
Surv.; Vol. XIX, pp. 735-777, Des Moines, 1909.) The 
following topics are described. 
IntroduCtion, quaking-aspen bog, willow bog, marsh and 
sedge bogs, rush bogs, moss bogs, drainage and charac-
ter of plants, ~owa and Wisconsin bogs compared, table 
giving distribution of· bog-plants, remarks on character-
istic bog plants, comparison of Iowa peat-bogs and those 
of other places, shrubs in Iowa bogs, introduced plants 
in bogs, bibliography. 
Parltville Shales. 
Oarboniferous formations of southwestern Iowa. O. R. Keyes. 
(American Geologi~t, XXI, 346-350, 1898.) 
Oarboniferous section of southwestern Iowa. G. L. Smith. 
. , . 
(Iowat.Geol. Surv., XIX, 605-657, 1909.) 
Formational synonymy of coal-measures or western interior· 
basin. C. R. Keyes. (Proc. Iowa Acad. Sci., VII, 82-
105, 1900.) 
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. Missourian series of carboniferous. C. R. Keyes. (Ameri.-
can Geologist, XXIII, 298-316, 1899.) 
N~te on correlation of Clarinda well-section with schematic 
section of carboniferous. C. R. Keyes. (Iowa Geol. 
Surv., XI, 461-463, 1901.) 
Stratigraphical location of trans-Mississippian. coals. C~ R. 
Keyes. (Eng~ and Mining Jour., LXXII, 198, 1901.) 
Sundry provincial and local phases of general geologic .sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151,1912.) 
Parvin, T. S. Climate. (Geology of Iowa, Vol. I, Chapter iv, 
pp. 139-164, Des Moines, 1870.) A summary is given 
of the climatology of the state, based upon observations 
from 1839 to 1870; with tables of mean temperatures, 
winds, rain and snow. . 
Patrick, G. E. Chemical Analysis of Soils. (Proc. Iowa Acad. 
Sci., Vol. II, pp. 58-66, Des Moines, 1895.) A statement 
is presented of th·e methods followed in the examination 
of Iowa soils in connection with the Iowa geological 
survey. 
Patrick, G. E. Report of Chemist. (Iowa Geol. Surv., Vol. III, 
pp.39-44, Des Moines, 1895.) The methods employed in 
the analysis of coals are described in detail. During the 
year anaiyses of about 200 samples were made. Work 
on soil investigations is outlined. 
Patrick, G. E. Report of Chemist. (Iowa Geol. Surv., Vol. IV, 
. pp. 31-33, Des Moines, 1895.) A list of the materials 
analyzed during the year is given. The progress of the 
. soil investigations is explained. 
Paving-brick for Cedar Rapids, analyses of certain clays used. 
C. O. Bates. (Proc. Iowa Acad. Sci., IX,61-63, 1902.) 
Peat. 
Adair county. C. A. White. (Geology of Iowa, I, 339, 1870.) 
Af.tonian sands and gravels in western Iowa. B. Shimek. 
(Bull. Geol. Soc. America, XX, 399-408, 1909.) 
Analyses. Rush Emery. (Geology of Iowa, II, 397-404; 
1870.) 
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Bibliography of Iowa peat. J. H. Lees. (Iowa Geol. Surv., 
XIX, 731-733, 1909.) 
Brief account of its occurence in various cOUIities; ' and 
the manner of obtaining it. C. A. White. (Second 
Ann. Rep. State Geologist, 121-135, 1868.) 
Buried peat-bed in Dodge township; Union county, Iowa, 
T. E. Savage. · (Proc. Iowa Acad. ScL, XI, 103-109, 
1904.) 
Flora of northern Iowa peat-beds. L. H. Pammel. (Iowa 
Geol. Surv., XIX, 735-777, 1909.) . 
Fourteenth annual report of state geologist. F. A. Wilder. 
. (Iowa Geol. Surv., XVI, ·1-12, 1906.) 
Geology of Cerro Gordo county. S. Calvin. (Iowa Geol. 
Surv., VII, 117-195, 1897,.) 
Geology of Chickasaw county. S. Calvin. · (Iowa Geol. 
Surv., Xill, 255-292, 1903.) 
Geology of Emmet, Palo Alto and Pocahontas counties. T. 
H. Macbride. (Iowa Geol. Surv., XV, 227-276, 1905.) 
Geology of Franklin county. I. A. Williams. (Iowa Geol. 
Surv., XVI, 453-507, 1906.) 
Geology of Humboldt county. T. H. Macbride. (Iowa Geol. 
Surv., IX, 109-154, 1899.) 
Geology of Worth county. I. A. Williams. (Iowa Geol. 
Surv., X, 315-377, 1900.) 
, Miner~l production in Iowa in 1909 and 1910. S. W. Beyer. 
(Iowa Geol. Surv., XXI, 1-28, 1912.) 
Peat deposits in Iowa. S. W. Beyer. (Iowa Geol. Surv., 
XIX, 699-730, 1909.) 
Pre-Kansan peat-bed. T. H. Macbride. (Proc. Iowa Acad. 
Sci., IV, 63-66, 1897.) 
Preliminary report on peat resources of Iowa. T. E. Savage. 
,: (Iowa Geol. Surv., Bull. No.2, 5-21, 1905.) 
Reported from near Davenport. W. n. Pratt . . (Proc. Dav-
enpoM; Acad~ ScL, I, 96-99, 1876.) 
Peat reso.urces of Iowa, preliminary report ' on. T. E. Savage. 
(Iowa Geol. Surv., Bull. No.2, 5-21, 1905.) 
Peat-bed, buried, in podge township, Union ' county, Iowa. T. 
E. Savage. (Proc. Iowa Acad. Sci., XI, 103-109, 1904.) 
, 
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Peat-bed, pre-Kansan. T. H. Macbride. (Proc. Iowa Acad Sci." 
IV, 63-66, 1897.) 
Peat, bibliography of Iowa. · J. H. Lees. (Iowa Geol. Surv., 
XIX, 731-733, 1909.) 
Peat-bogs, flora of northern Iowa. L. H. Pammel. (Iowa Geol. 
Surv., XIX, 735-777, 1909.) 
Peat deposits in Iowa. S. W. Beyer. (Iowa Geol. Surv., XIX, 
699-730, 1909.) 
Peculiarities of Mystic coal-seam. H. F. Bain. (American 
Geologist, XIII, 407-411, 1894.) 
Peculiarities, characters and stratigraphical, of southwestern 
Iowa coal-fields. C. R. Keyes. (Eng. and Mining Jour., 
LXXIII,. 661, 1902.) 
Pella Beds (St. Louis). 
Geology of Da\Tis county. M. F. Arey. (Iowa Geol. Surv., 
XX, 487-521, 1910.) 
Geology of Henryeounty. T. E. Savage. (Iowa Geol. Surv., 
XII, pp. 237-302, 1902.) 
Geology of Jefferson county. J. A. Udden. (Iowa GeoL 
Surv., XII, 355-437, 1902.) 
Geology of Keokuk county: H. F. Bain. (Iowa Geol. Surv., 
IV, 255-311, 1895.) 
Geology of Mahaska county. H. F. Bain. (Iowa Geol. Surv., 
IV, 313-3~0, 1895.) 
Geology of Marion county. B. L. Miller. (Iowa Geol. Surv., 
. XI, 127-197, 1901.) 
Geology of Poweshiek county. S. W. Stookey. (Iowa Geol. 
Surv., XX, 237-2?9, 1910.) 
Geology of Wapello county. A. G. Leonard. (Iowa Geol. 
Surv., XII, 439-499, 1902.) 
Geology of Washington county. H. F. Bain. (Iowa Geol. 
. Surv., V, 115-173, 1896.) 
Pella beds in Iowa, occurrence of rhizopods. J. A. U dden. (Proc. 
Iowa Acad. Sci., IX, 120, 1902.) 
Pennsylvanian Series. (See Des Moines Stage,; also Missouri 
Stage.) 
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Peorian Interval. 
. Buried loess in Story county. S. W. Beyer. (Proc. Iowa 
Acad. Sci., VI, 117~121, 1899.) 
Mississippi valley between Savanna an9. Davenport. J. E. 
Carman. (Bull. Illinois Geol. Surv., No. 13, 96 pp., 1909.) 
Notes on geological section of Iowa. S. Calvin. (Iowa Gool. 
Surv., XVII, 192-200, 1907.) 
Present phase of pleistocene 'problems in Iowa. S. Calvin. 
(Bull. Geol. Soc. America, XX, 133-152, 1909.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., '\ 
XIX, 147-151, 1912.) 
Perisomic plates of crinoids. C. Wachsmuth and F. Springer. 
(Proc. Acad. Nat. Sci., Phila., 345-392, 1890.) 
Perisomic plates of crinoids. C. R. Keyes. (American Geolo-
gist, VII, 255-258, 1891.) 
Perisomic plates of crinoids, remarks. C. R. Keyes. (American 
Jour. Sci., (3), XLI, 247-248, 1891.) , 
Permian, original, American homotaxical equivalents. C. R. 
Keyes. (Journal of Geology, VII, 321-341, 1899.) 
Permian rocks of eastern Russia. C. R. Keyes. (Proc. Iowa 
Acad. Sci., VI, 229-231, 1899.) 
Permian System (Cimarronian). 
Geological age of certain gypsum deposits. C. R. Keyes. 
(American Geologist, XXX, 99-102, 1902.) 
Geology of Webster comity. F. A. W~lder. (Iowa Geol. 
Surv., XII, 63-235, 1902.) 
Notes on geological section of Iowa. S. Calvin. (Iowa Geol. 
Surv., XVII, 192-200, 1907.) 
Petalocrinus mirabilis, and a new American fauna. S. Weller 
and A. D. 'Davidson. (Journal of Geology, IV, 166-173, 
1896.) 
Petrography. 
Ancient lava-flows in strata of northwestern Iowa. S; W. 
I ' 
Beyer. (Iowa Geol. Surv., I, 163-169, 1893.) 
, Properties and tests of Iowa building-stones. H. F. Bain. 
(Iowa Geol. Surv., VIII, 369-416, 1898.) 
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Sioux quartzit~ and certain associated rocks. 'S. W. Beyer. 
(Iowa Geol. Surv., VI, 67-112, 1897.) 
petroleum. 
Annotated catalogue of minerals. O. R. Keyes. (Iowa Geol. 
Surv., I, 181-196, 1893.) 
Natural gas and oil in Iowa. C. R. Keyes. (Proc. Iow-a 
Acad. Sci., I, pt. iii, pp. 15-18, 1893.) 
Phases of general geological section of Iowa, sundry provincial 
and local. C. R. Keyes. (Proc. Iowa Acad. Sci., XIX, 
147-151,1912.) 
Phases 6f general geological section of Iowa, sundry provincial 
and local. C. R. Keyes. _(Science, N. S., XXXVI, 569, 
1912.)' 
Phillipsastrea Gigas, notes on some fossil corals described by 
David Dale Owen in his report of work done in autumn 
of 1839, with observations on devonian species. S. Cal-
vin. (American Geologist, XII, 109-112, 1893.) 
Phreatic Waters. 
Chemical compositIon of underground waters. W. S. Hen-
drixson. (Iowa Geol. Surv., XXI, 159-211, 1912.) 
Chemical composition of underground waters. Vi[. S. Hen-
drixson. (U. S. Geol. Surv., Water Supply Paper No. 
293, 135-153, 1912.) 
Geology of Warren county. J. L. Tilton. (Iowa GeoL Surv., . 
V, 301-359, 1896.) . 
Sioux City water-supply. A. N. Cook and C. F. Eberly . 
. (Proc. Iowa Acad. Sci., IX, 90-101, ,1992.) 
Sioux City water-supply, II. ~. N. Cook and W. J. Morgan. 
(Proc. Iowa Acad. ScL, X, 122-123, 1903.) 
Pleistocene record of Simpson c,ollege welL J. L. Tilton. 
(Proc. Iowa Acad. Sci., XVII, 159-164, 1910.) 
Underground waters of eastern United States: iowa. W. H. 
Norton. (Water-supply and Irrigation Papers, U. S. 
GeoL Surv., No. 114, 220-225, 1905.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Phyllites Cretacees du Nebraska. J. Capellini et 0: He.er. (Mem. 
Soc. Helvetique des Sci. Nat., XXII, 1-24; 1S6!.) 
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Physical aspects, of general geological correlation. C. R. Keyes . 
(Proc. Iowa Acad. Sci., VI, 131-154, 1899.) 
Physical Geography. (See Physiography.) 
Physical tests of Iowa limes. S. W. Beyer. (Iowa Geo1. Surv., 
XVII, 91-150, 1907.) 
Physiographic development of upper Mississippi valley. O. H. 
Hershey. (American Geologist, XX, 246-268, 1897.) 
Physiography. 
Description of Elk Point quadrangle, South Dakota-Nebras-
ka-Iowa. J. E. Todd. (U. S. Geol Surv., Folio 156, 8 
pp,1908.) 
Development of eastern part of Mississippi drainage system. 
L. G. Westgate. (American Geologist: XI, 245-260, 
1893.) 
Geology of Allamakee county. S. Calvin . . (Iowa Geol. 
Surv., IV, 37-111, 1895.) 
Geology of Appanoose county. H. F. Bain. (Iowa Geol. 
. Surv., V, 361-437, 1896.) 
Geology of Benton county. T. E. Savage. (Iowa Geol. 
Surv., XV, 125-225, 1905.) 
Geology of Bremer county. W. H. Norton. (Iowa Geol. 
Surv., XVI, 319-405, 1906.) 
Geology of Carroll county. H. F. Bain. (Iowa Geol. Surv., 
IX, 49-106, 1899.) 
Geology of Cedar county. W. H. Norton. (Iowa Geol. Surv., 
XI, 279.:396, 1901.) 
Geology of Cerro Gordo county. ·S. Calvin. (Iowa Geol. 
Surv .. , VII, 117-195, 1897.) 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., :XVI, 213-317, 1906.) 
Geology of Delaware county. S. Calvin. (Iowa Geol. Surv., 
. VIII, 119-199, 1898.) . 
Geology of Des Moines county. C. R. Keyes. (Iowa Geo1. 
.surv., III, 409-492, 1894.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. Surv., X, 379-651, .1900.) 
Geology of eastern Iowa. W J McGee. (Bull. Philosophical 
Soc. Washington, VI, 93-97, 1883.) 
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Geology of eastern Iowa. VlT J McGee. Pamphlet 1-14, 
Ft. Dodge, 1884.) 
Geology of Fay~tte county. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1906.) 
Geology of Franklin county. I. A. Williams. (Iowa Geol. 
Surv., XVI, 453-507, 1906.) 
Geology of Harrison and Monona cOUI~.ties. B. Shimek. 
(Iowa Geol. Surv., XX, 271-483, 1910.) 
Geology of Howard county. S. Calvin. (Iowa Geol. Surv., 
XlII, 21-79, 1903.) 
Geology of Jackson . county. T. E. Savage. (Iowa .Geol. 
Surv., XVI, 563-648, 1906.) 
Geology of Jasper county. I. A. Williams. (Iowa Geol. 
_ Surv., XV, 277-367, 1905.) 
Geology of Jefferson county. J. A. Udden. (Iowa Geol. 
Surv., XII, 355-437, 1902.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
VII, 33-116, 1897.) 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., V, 
33-112, 1896.) -
Geology of Keokuk county. H. F. Bain. (Iowa Geol. Surv., 
IV, 255-311, 1895.) 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv.~ 
ill, 305-407, 1894.) 
Geology of Linn county, W. H. Norton. (Iowa Geol. Surv., 
lV, 121-194, 1895.) 
Geology of Louisa county. J. A. Udden. (Iowa Geol. Surv.~ 
XI, -53-126, 1901.) 
Geology of Lyon and Sioux counties. F. A. Wilder. (Iowa 
GeoL Surv., X, 85-184, 1900.) 
Geology of Madison county. J. L. Tilton and H. F. Bain. 
(Iowa Geol. Surv., VII, 489-539, 1897.) 
Geology of Mahaska county. H. F. Bain. (Iowa GeoL 
Surv., IV, 313-380, 1895.) 
Geology of Marshall county. S. W: Beyer. (Iowa GeoL 
Surv., VII, 197-262, 1897;) 
Geology of Montgomery county. E. H. Lonsdale. (Iowa 
GeoL Surv., IV, 381-449, 1895.) 
46 
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Geology of Muscatine county. J. A. Udden. (Iowa Geol. 
Surv., IX, 247-380, 1899.) , 
Geology of Page county. S. Calvin. (Iowa GeoL Surv., 
XI, 397-460, 1901.1 ' 
Geology of Polk county. H. F. Bain. (Iowa. Geol. Surv., 
VII, 263-412, 1897.) 
Geology of Pottawattamie county. J. A. Udden. , (Iowa 
, Geol. Surv., XI, 199-277, 1901.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. 
.surv., IX, 389-519, 1899.) , 
Geology of Story county.. S. w. Beyer. (Iowa Geol. 
Surv;, IX, 155-245, 1899.) 
Geology of Tama county. ' T. E; .savage. : (Iowa Geol. 
Surv., XIII, 185-253, 1903.) 
Geology of Van Buren county. O. H. Gordon. (Iowa Geol. 
Surv., IV, ,197-254, 1895.) 
Geology of Warren county. J. L. Tilton. (Iowa Geol. 
Surv., V, 301-359, 1896.) 
Geology of Wayne co'unty. M. F. Arey. (Iowa Geol. 
Surv., XX, 199-236, 1910.) 
Geology of Webster county. F. A. Wilder. (Iowa GeoL 
Surv., XII, 63-235, 1902.) 
Geology of Winneshiek county. S. , Calvin. (Iowa Geol. 
'Surv., XVI, 37-146, 1906.) 
Geology of Worth county. I. A. Williams. (Iowa Geol. 
Surv., X, 315-377, 1900.) 
Iowa. J. D. Whitney. (Geology of Iowa, I, 1~34, 1858.) 
Mississippi valley between Savanna and Davenport. J. E. 
Carman. (Bull. illinois Geol. Surv., No. 13., 96 pp., 
, 1909.) ' 
Physiographic development of :upper Missi~sippi valley. 
O. H. Hershey. (American Geologist, XX, 246-268, 
1897.) 
Physiography of Iowa. S. Calvin. (Iowa Weather and 
Crop Service, Ann. Rept. for 1902, 3-1~; 1903.) 
Prairies. 'B. Shimek. (Bull. Iowa StateUniv:, 'Lab': Nat. 
Rist., VI, 169-240, 1911.) , 
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Sketch of the physical geography of Iowa. R. E. 'Call. 
' (Ann. Rep. Iowa Weather and Crop , Service, 12-18, 
1891.) 
Topography and climate of Iowa. H. E. Simpson. (Iowa 
Geol. Surv., XXI, 48-66, 1912.) 
Topography and climate of Iowa. H~ E. Simpson. (U. S. 
Geol. Surv., Water Supply Paper No. 293, 45-59, 1912.) 
Physiography of Iowa'. S. Calvin. (Iowa Weather and Crop 
Service, Ann. Rept. for 1902, App., 3-11, 1903.) 
Pilsbry, Henry A. Note on Florericia formation. (Ani.. Jour. 
Sci. (4), Vol. V, pp. 232-233, New Haven, 1898.) The 
age of the beds is discussed and a list of fossils from 
Iowa City is given. 
Pine Creek conglomerate. J. A. Udden. (Proc. Iowa Acad. 
Sci. VI, 54-56, 1899.) 
Plains. 
Depositional phases of eolation under the stimulus of arid-
ity. C. R. Keyes. (Proc. Iowa Acad. Sci., XVIII, 101-
103, 1911.) , 
Geology of Carroll county. H. F. Bain. (Iowa Geo!. 
Surv., IT, 49~106, 1899.) . 
Geology of Johnson county. ,S. Calvin. (Iowa Geo!. Surv., 
VII, 33-116, 1897.) , ' 
Geology of Muscatine county. J. A. Hdden. (Iowa Geo!. 
Surv., IX, 247-380, 1899.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. 
Su,rv.; IX,' 389-519, 1899.) 
Mid-continental eolation. C. R. Keyes. (Bull. Geo!. Soc. 
America, XXII, 687-713, 1912.) 
Origin of the Great plains. C. R. Keyes. (Science, N. S., 
XXXIV, 352, 1911.) 
Prairies: ItineFary from Kansas City, Missouri, to Chi-
cago, Illinois. W J McGee. (Internation'al Congo Geo!., 
Compte Rendu, 5me session., 449-452, 1893.) 
Plant ecology, genesis of loess a problem. B. Shimek. (Proc. 
Iowa Acad. Sci., XV, 57-64, 1908.) " 
Pla.nt-rem~ins in Iowa, herbarium: T. H.Macbride. (Proc. 
Davenport Acad, Sci., X, 153-162, 1907.) 
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Plants (Fossil). 
American Lepidostrobus. J . M. Ooulter and W. J. G. Lund. 
(Botanical Gazet~e, LI, 449-453, 1911.) 
American Lepidostrobus. J. M. Coulter and W. J. G. Lund. 
(Trans. Illinois Acad. Sci., IV, 107-108, 1912.) 
Carboniferous fossils from Jackson county. Herbert Os-
born. (Proc. Iowa Acad. Sci., I, pt. ii, 115, 1892.) 
Cardiocarpus in Iowa. A. J . Jones. (Proc. Iowa Acad. Sci., 
I, pt. iv, 61, 1894.) . 
Certain devonian and carboniferous outliers in eastern 
Iowa. W. H. Norton. (Iowa Geol. Surv., ill, 115-133, 
1895.) 
Certain fossil plant-remains i~ Iowa herbarium. T. H . 
. Macbride. (Proc. Davenport Acad. Sci., X, 153-162, 
. 1907.) 
Coal-floras of Mississippi valley. C. R. Keyes. (Science, 
N .. S., XI, 898-900, 1900.) _ 
Cretaceous rocks of Iowa. C. A. White. (Am. Jour. Sci., 
(2), XXIV, -119, 1867.) 
Diatomaceous earth in Muscatine county. J. A. Udden. 
(froc. Iowa Acad. Sci., VI, p. 53, 1899.) 
First reported petrified American Lepidostroous is from 
Warren county, Iowa. J. L. Tilton. (Proc. Iowa 
Acad. Sci., XIX, 163-165, 1912.) 
First reported Lepidostrobus is from ~arren county, Iowa. 
J . L. Tilton . . (Science, N. S., XXXVI, p. 569, 1912.) 
Flora of northern Iowa peat-bogs. L. H. Pammel. (Iowa 
Geol. Surv., XIX, 735-777, 1909.) 
Fossil wood from Keokuk formation, Keokuk, Iowa. S. J. 
Wallace. (Am. Jour. Sci., (3), XV, 396. 1878;) 
Geology of .Montgomery county. _ E. H. Lonsdale. (Iowa 
Geol. Surv.; IV, 381-449, 1895.) 
Geology of Monroe cOllnty. S. W. Beyer and L. E. Young. 
(Iowa Geol. Surv., Xli, 353-433, 1903.)' 
Geology of Woodbury county. H. F. Bain. (Iowa Geol. 
Surv., V,. 241-299, 1896.) 
Leaves found in Nishnabotna sandstone. C. A. White. (Ge-
ology of Iowa, I, 292-293, 1870.) 
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Localities in Iowa. L. F. Ward. (Eighth Ann. Rep. U. S. 
Geol. Surv., 895-896, 1889.) 
Notes on cretaceous flora of western Iowa. P. Bartsch. 
(Bull. Lab. Nat. Rist., State Univ. Iowa, III, 178-182, 
i896.) ; 
Occurrence in Iowa of fossiliferous concretions similar to 
those of Mazon creek. A. C. Spencer. (Proc. Iowa 
Acad. Sci., I, pt. iv, 55, 1894.) 
Peat deposits in Iowa. S. W. Beyer. ' (Iowa Geol. Surv., 
XIX.!. 699-730, 1909.) 
Pre-Kansan peat-bed. T. R. Macbride. (Proc. Iowa Acad. 
Sci., IV, 63-66, 1897.) 
Report on fossil diatomaceous deposit in Muscatine county, 
Iowa. P. C. Myers. (Proc. Iowa Acad. Sci., VI, 52-
53, 1899.) 
Report on interglacial earth from Iowa. F. R. Knowlton. 
(Eleventh Ann. Rept., U. S. G. S., pt. i, 473, 1891.) 
Wood found in Keokuk limestone at Keokuk. C. R. Gor-
don. (Proc. Iowa Acad. Sci., I, 97-98, 1890.) 
Wood in Iowa drift. C. A. White. (Geology of Iowa, I, 
97, 1870.) 
Plants, living, as geological factors. B. Shimek. (Proc. Iowa 
Acad. Sci., X, 41-48, 1903.) 
Platte Shales. 
Carboniferous · formations of southwestern Iowa. C. R. 
Keyes. (American Geologist, XXI, 346-350, 1898.) 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(Iowa Geol. Surv., XIX, 605-657, 1909.) 
Formatlonal synonymy of the coal-measures of western in-
terior basin. C. R. Keyes. (Proc. Iowa Acad. Sci., 
Vn~82-105, 1900.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) • 
Geology of Page county. S. Calvin. (Iowa Geol. Surv., 
XI, 397-460, 1901.) 
Geology of Mills and Fremont counties. J. A. U dden. (Iowa 
Geol. Surv., XIII, 123-183, 1903.) 
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Missourian series of carboniferous. C. R. Keyes. (Ameri-
. can Geologist, XXIIi, 298-316, 1899.) 
Note on correlation of Clarinda well-section with schematic 
section of carboniferous. C. R. Keyes. (Iow.a Geol. 
Surv., XI, 461-463, 1901.) 
Stratigraphical location of named , trans-Mississippian 
coals. C. R. Keyes. (Eng. and Mining Jour., LXXTI, 
198, 1901.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
,Platteville Limestone. 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., XVI, 213-317, 1906.) 
Geology Gf Dubuque county. S. Calvin and H. F. , Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Geology <?f quarry products [limes]. S. W. Beyer and I. A. 
Williams. (Iowa Geol. Surv., XVTI, . 189-588, 1907.) 
Geology of Winneshiek county. 8. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Portland cement materials near Dubuque, Iowa. E. F. 
Burchard. (Bull. D. S. Geol. Surv., No. 315, 225-231, 
, 1907.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Plattsmouth Limestone. 
Carboniferous formations of southwestern Iowa. C. R. 
Keyes. (American Geologist, XXI, 346-350, 1898.) , 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(Iowa GeoL' Surv., XIX, 605-657, 1909.) 
Formational synonyny of coal-measures of western interior 
basin. C. R. Keyes. (Proc. Iowa Acad. ScL, VII, 82-
105, 1900.) , 
Geology of eastern Nebraska. F. V. Hayden. (D. S. Geol. 
Surv. Nebraska, 1-79, 1872.) Incidental remarks are 
made on the geology of w~stern Iowa. 
IOWA GEOLOGY AND MINING • 719 
Geology of Mills coUnty. C. A. White. (Geology of Iow8" , 
I, 369-370, 1870.) 
Geology of Mills and Fremont counties. J. A. Udden. 
(Iowa Geol. Surv., XIII, 123-183, 1903.) 
Geology of Montgbmery county. C. A. White. (Geology 
of Iowa, I, 363-366, 1870.) 
Geology' of Page county. C. A. White. (Geology of'Iowa, 
I, 349-352, 1870.) 
Geology of quarry products [limes]. S. W. Beyer and I. A. 
Williams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Missourian series of carboniferous. C. R. 'Keyes. (A~eri~ 
can Geologist, XXIII, 298-316, 1899.) 
New bryozoans. E. O. Ulrich. (Geol. Surv. Illinois, VIII, 
283-688, 1890.) 
New species of paleozoic fossils. S. Calvin. (Bull. Lab. 
Nat. Hist., State Univ. Iowa, I, 176, 1890.) 
· Note on correlation of Clarinda well section with schematic 
section of carboniferous. C. R. Keyes. (Iowa Geol. 
Surv., XI, 461-463, 1901.) 
Paleontology of eastern NebrasJ.m. F. B. Meek. (U. S. 
Geol. Surv. Nebraska, 83-245, 1872.) Numerous inci-
dental references are given to the occurrence of fossils 
in the upper coal-measures of Iowa. 
Remarks on Prof. Geinitz's views respecting upper paleo-
zoic rocks and fossils of southeastern Nebraska. F. B. 
Meek. (Am. Jour. Sci., (2) XLIV, 170-187, 1867.) 
· Rocks of southwestern Iowa shown to be equivalent to up-
per instead of lower carboniferous. C. A. White. (Am. 
Jour. Sci.; (2), XLIV, -23-31, 1867.) 
· Some variant conclusions in Iowl1 Geology. J. E. Todd. 
(Proc. Iowa Acad. Sci., XIII, 183-186, 1906.) 
Stratigraphical location of trans-Mississippian coals. O. R. 
Keyes. (Eng. and Mining Jour., LXXII, 198, 1901.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1~12.) 
PlatycerM and Oapulus, relations. O. R. Keyes. (American 
Geologist, III, 6-9, 1890.) 
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Platy'ceras group of paleozoic gasteropods. C. R. Keyes. 
(American Geologist, X, 273-277, 1892.) 
Pleasanton Shales (Marais des Cygnes). 
General section of Des Moines stage of Iowa. J. H. Lees. 
(Iowa Geol. Surv., XIX, 598-604, 1909:) 
Geology of Decatur county. H. F. Bain. (Iowa Geol. Surv., 
VIII, 255-314, 1898.) 
Geology of Wayne county. M. F. Arey. (Iowa Geol. Surv., 
XX, 199-236, 1910.) 
Pleistocene. (See Quaternary.) 
Pleistocene deposits in Warren county, 'Iowa. J. L. Tilton. 
(Pamphlet, 42 pp., University of Ohicago Press, 1911.) 
Pleistocene history of northeastern Iowa. W J McGee. (Elev-
enth Ann. Rep" U. S. Geol. Sur., 190-577, 1892.) 
Pleistocene mollusk~, significance. B. Shimek. (Science, N. S., 
XXXVII, 501-509, 1913.) 
Pleistocene in vicinity of Sioux Falls, South Dakota. (Bull. 
GeoL Soc. America, XXII, 730, 191L) 
Pleistocene of Missouri valley. B. Shimek. (Science, N. S. 
XXXI, 75-76, 1910.) 
Pleistocene of portion of Missouri valley. B. Shimek. (Scienc~, 
N. S., XXXIII, 467, 1911.) 
Pleistocene of Sioux Falls, South Dakota, and vicinity. B. 
Shimek. (Bull. Geol. Soc. America, XXIII; 125-154, 
1912.) 
Pleistocene of vicinity of Omaha, Nebraska and Council Bluffs, 
Iowa. B. Shimek. (Bull. Geol. Soc. America, XXII, 
730, 1911.) 
Pleistocene problems in Iowa, present phase. S. Calvin. (Bull. 
Geol. Soc. America, ~, 133-152" 1909.) 
Pleistocene record of Simpson college well. J. L. Tilton. (Proc. 
Iowa Acad. Sci., XVII, 159~164, 1910.) 
Pleistocene succession in Wisconsin. S. Weidman. (Science, 
N. S., XXXVII, 456, 1913.) 
Pleuroptyx in Iowa coal-measures. J. A. Udden. (Proc. Iowa 
Acad. Sci., IX, 121, 1902.) 
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Plymouth County, ' 
Aitonian mammalian fauna: S. Calvin. (Bull. Geol. Soc. 
America, XX, 341-356-, 1909.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Cement materials in Iowa. E. H. Lonsdale. (Proc. Iowa 
Acad. Sci., II, 172-174, 1895.) 
Composition and origin of Iowa chalk. S. Calv~n. (Iowa 
Geol. -Surv., III, 211-236, 1895.) 
Ctetaceous deposits of Sioux valley. H. F. Bain. (Iowa 
Geol. Surv., III, 99-114, 1895.) 
Cretaceous deposits of Woodbury and Plymouth counties, 
With observations on their economic uses. S. Calvin. 
(Iowa Geol. Surv., I, 145-161, 1893.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
Description of Elk Point quadrangle, South Dakota-Ne-
braska-Iowa. J. E. Todd. (U.S. Geol. Surv., Folio 
156, 8 pp., 1908.) 
Evidence that fossiliferous gravels and sands of Iowa and . 
Nebraska are Aitonian. B. Shimek. (Bull. Geol. Soc. 
America, XXI, 119-140, 1910.) 
General description. C. A. White. (Geology of Iowa, II, 
229-232, 1870.) 
(}eology of clays. S. W. Beyer and 1. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of quarry products. S. W. Beyer and 1. A. Wil· 
Iiams. (Iowa Geol. Surv., XVII, 189-588, 1907 .. ) 
Geology of Plymouth county. H. F. Bain. (Iowa Geol. 
Surv., TIll, 315-355, 1898.) 
Niobrara chalk. S. Calvin. (American 'Geologist. XIV, 
140-161, 1894.) 
Niobrara chalk. S. Calvin. (Journal 0; Geology, - 1I~ 75u-
756, 1894.) 
Niobrara chalk. S. Calvin. (Proc. American Assbc. Ad,,: 
Sci., XLIII, 197-217, 1895.) 
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Relation of the cretaceous deposits of Iowa to subdivisions 
of cretaceous proposed by Meek and Hayden. S. Cal-
vin. (American Geologist, XI, 300-307, 1893.) 
Some variant conclusions in Iowa geology. J. E. Todd. 
(Proc. Iowa Acad. Sci., XIII, 183-186, 1906.) 
Sundry provincial and local phases-of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Underground water resources of Io:wa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Plymouth and Woodbury counties, cretaceous deposits, with ob-
servations on their economic uses. S. Calvin. (Iowa 
Geol. Surv., I, 145-161, 1893.) 
Plymouth county, geology. H. F. Bain. (Iowa Geol. Surv., 
VIII, 315-366, 1898.) 
Pocahontas County; 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
General description. C. A. White; (Geology of. Iowa, il, 
218-219, 1870.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Emmet, Palo Alto and Pocahontas counties. T. 
H. Macbride. (Iowa Geol. Surv., XV, 227-276, 1905.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., . 
1912.) 
Pocahontas, Emmet, Palo Alto counties, geology. T. H. Mac-
bride. (Iowa Geol. Surv., XV, 227-276, 1905.) 
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Pockets containing fire-clay and carboniferous material in Ni-
agara limestone at Clinton, Iowa. J. P. Farnsworth. 
(American Geologist, II, 331-334, 1888.) 
Polk County. . 
.Analyses of certain clays used for making paving brick for 
Cedar Rapids. C. O. Bates. (Proc. Iowa Acad. Sci., 
IX, 61-63, 1902.) • 
Analyses of Iowa coals. J. H. Lees and A. W. Hixson. 
(Io~a Geol. Surv., XIX, 476-519, 1909.) 
Artesian wells of Iowa. W. H: Norton. · (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Brick and other clays of Des Moines. C. R. Keyes. (Proc. 
Iowa Acad. Sci., I, pt: ii, 29, 1892.) 
Coal. C. A. White. (Geology of Iowa, il, 261-262,. 1870.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II, 536 'pp., 1894.) 
Coal deposits of Iowa. H. Hind"s. (Iowa Geol. Surv., XIX, 
21-396,1909.) 
Coal~floras of Mississippi valley. C. R. Keyes. (Science, 
N. R, XI, 898-900, 1900.) 
Coal-measures in vicinity of Des Moines. C. R. Keyes. 
(American Geologist, II, 396-404, 1888.) 
Coal-supplies of Polk county, Iowa. F. Davis. (Eng. and 
Mining Jour., LIX, 149-150, 1895.) 
Complexity of glacial period and Iowa's role in its establish-
ment. C. R. Keyes. (.Annals of Iowa; an Historical 
Quarterly, XI, 1913.) . 
Contribution to fauna of lower coal-measures of centI;al 
Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., I, pt. ii, 
22-23, 1892.) 
Crustal adjustment in upper Mississippi valley. C. R. 
Keyes. (Bull. Geol. Soc. America, V, 231-242, 1894.) 
Eastern extension of cretaceous in Iowa. C. R. Keyes. 
(Proc. Iowa Acad. Sci., I, pt. ii, 21, 1892.) 
Fossil faunas in central Iowa: C. R. Keyes. (Proc. Amid. 
Nat. ScL Philadelphia, 242-265, 1891.) 
Fossils at Des MQines. C. R. Keyes. (American Geologist, 




Fuel value of Iowa coals. F. A. Wilder. (Iowa Geol. 
Surv., XIX, .399-475, 1909.) 
Geological structure and relations of coal-bearing strata of 
central Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
I, pt. ii, 27-28, 1892.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Polk county. H. F. Bain. (Iowa Geol. Surv., 
VII, 263-412, 1897.) 
Geology of quarry products. S. W. Beyer a:nd I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
History of coal-mining' in Iowa. J. H. Lees. (Iowa Geol. 
Surv., XIX, 521-586, 1909.) " 
List of carboniferous fossils from Des Moines. C. R. Keyes. 
(Iowa Geol. Surv., VII, 330-335, 1897.) 
List of fossils from Des Moines river above the Raccoon 
fork. J. N. Nicollet. (Sen. Doc., 26 Cong., 2nd. Bess., 
V, pt. ii, No. 237, 1841.) 
,Loess and associated deposits of Des Moines. W J McGee 
and R. E. Call. (Am. Jour. Sci., ' (3), UIV, 202-223, 
1882.) 
Loess in central Iowa: R. E. Call. (American Naturalist, 
XV, 782-784, 1881.) . 
Origin of certain features of coal-basins. H. F. Bain. (Jo,!!r-
nal of Geology, ill, 646-654, 1895.) 
Preglacial elevation of Iowa. H. F. Bain. (Proc. 'Iowa 
Acad. Sci., II, 23-26, 1895.) 
Preglacial river-channels of central Iowa. C. R. Keyes. 
(The Annals, Historical Quart'erly, VIII, 13-17, 1907.) 
Preservation of color in fossil shells. C. R. Keyes. (The 
Nautilus, IV, 30-31, 1890.) 
Quaternary section eight miles southeast of Des Moines" 
Iowa. C. R. Keyes and R. E. Call. (Proc. Iowa Acad. 
Sci., I, pt. ii, 30, 1892.) Description of a section near 
the termin'al moraine in the vicinity of Des Moines. 
Relations of Wisconsin and Kansan drift-sheets in central 
Iowa and related phenomena. H. F. Bain. (Iowa Geol. 
Surv., VI, 429-476, 1897.) 
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Report on tests of Iowa coals made by government coal-
testing plant at Louisiana Purchase Exposition, St. 
Louis, Mo., 1904. T. E. Savage. (Iowa Geol. Surv., 
Bull. No.2, 22-38, 1905.) . 
Review of progress of American invertebrate paleontology 
for year 1890. C. R. Keyes. {American Naturalist, 
XXV, 327-333, 1891:) 
Revised list of loess fossils from Des Moines. C. R. Keyes. 
(Iowa Geol. Surv·., VII, 344, 1897.) 
Tests of clay products. A. Marston. (Iowa Geol. Surv., 
XIV, 555-620, 1904.) 
Two remarkable cephalopods from the upper paleozoic. C. 
R. Keyes. (Proc. Iowa Acad. Sci., III, 76-78, 1896.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Suiv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Work of chemical laboratory. N: W. Lord. (Prof. Paper 
No. 48, U. S. G. S., 221-225, 1906.) Tests of coals ::IrL' 
given on subsequent pages. . 
Polk county, geology. H. F. Bain. · (Iowa. Geol. Surv., VII, 263-
412,1897.) 
Polk county, Iowa, coal-supplies. F. Davis. (Eng. and Mining 
Jour., LIX, 149-150, 1895.) 
Polyzoans. 
New species from lower carboniferous of Iowa. A. H. Prout. 
(Geol. Surv. Illinois, II, 412-524, 1866.) 
Paleontology of Missouri, pt. ii. C. R. Keyes . . (Missouri 
Geol. Surv., V, 266 pp., 1894.) 
Ponca. Sandstone. 
Cretaceous deposits of Woodbury and Plymouth counties . 
S. Calvin. (Iowa Geol. Surv., I, 145-161, 1893.) . 
Cretaceous of Woodbury county. C. A. White. (Geology of 
Iowa. II, 192-199, 1870.) 
Description of Elk Point quadrangle. J. E. Todd. (U. S. 
Geol. Surv., Folio 156,. 8 pp., 1908.) 
726 ANNOTATED BIBLIOGRAPHY 
Geolo.gical fo.rmatio.ns o.f Io.wa. C. R,. Keyes. (Io.wa Geo.l. 
Surv., I, 123-134, 1893.) 
Geo.lo.gy o.f W 0. 0. dbury co.unty. H. F. Bain; (Io.wa Geo.L 
Surv., V, 241-299, 1896.) 
Relatio.n o.f cretaceo.us depo.sits o.f Io.wa to. subdivisio.ns o.f 
cretaceo.us pro.po.sed by Meek , and Hayden. S. Calvin. 
(Pro.c. Io.wa Acad. Sci., I, pt. iii, 7-12, 1893.) 
Sundry pro.vincial and lo.cal phases o.f general geo.lo.gic sec-
tio.n o.f Io.wa. C. R. Keyes. (Pro.c. Io.wa Acad. Sci., 
XIX, 147-151, 1912.) 
Portland cement, material and manufacture. S. W. Beyer and 
I~ A. Williams. (Io.wa Geo.l. Surv., XVII, 29-85, 1907.) 
Portland cement materials in district near Dubuque. E. F. 
Burchard. (Bull. U. S. G. S. No.. 522, 174-179, 1913.) , 
Portland cement materials near Dubuque, Io.wa.E. F. Burchard. 
(Bull. U. S. Geo.l. Surv., No.. 315, 225-231, 1907.) 
Portland cement materials in Io.wa, supplementary report o.n, 
S. W. Beyer. (Io.wa Geo.l. Surv., Bull. No.. 3, 36 pp., 
1906.) 
Portland cement reso.urces o.f Io.wa. H. F. Bain. (Bull. U. S. 
G. S., No.. 243, 147-165, 1905.) 
Portland cement reso..urces o.f Io.wa. E. C. Eckel. (Bull. U. S. 
G. S., No.. 522, 159-174, 1913.) 
Position, geo.lo.gical, o.f trans-Mississippian 'co.als. C. R. Keyes. 
(Eng. and MinIng Jo.ur., LXIX, 528-529, 1900.) 
Postville well, apparent ano.malies o.f stratificatio.n. S. Calvin. 
(American Geo.lo.gist, XVII, 19'5-203, 1896.) 
Potable Waters. 
Geo.lo.gy o.f Mo.nro.e co.unty. S. W. Beyer and L. E. Yo.ung, 
(Io.wa Geo.l. Surv., XID, 353-433, 1903.) 
Geo.lo.gy o.f Sto.ry co.unty. S. W. Beyer. (Io.wa Geo.l. Surv., 
IX, 155-245, 1899.) , " 
Hydro.lo.gy. o.f upper Mississippi valley and adjo.ining terri-
to.ry. D. W. Mead. (Jo.ur. Asso.c. Eng. So.c., mI, 68 
pp., 1894.) 
Pro.blems in municipal water-wo.rks fo.r small city. J. L. 
Tilto.n. (Pro.c. Io.wa Acad. Sci., XII, 143-150, 1905.) 
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Sioux City water-supply, III. A. N. Cook. (Proc. Iowa . 
Acad. Sci., XI, 133-135, i904.) 
Some features of Iowa ground-waters. W. S. Hendrixson. 
(Proc. Iowa Acad. Sci., XIV, 187-199, 1907.) 
Some Iowa waters. N. Knight. (Proc. Iowa Acad. Sci., 
XV, ·109-110, 1908.) 
Some recent analyses of Iowa bUilding-stones; also of pota-
ble waters. N. Knight. (Proc. Iowa Acad. Sci., VIII, 
104-109, 1901.) . 
Underground water resources of Iowa. W. H. Nor,ton. 
(Iowa Geol. Surv., XXI, 29-1214; 1912.) 
Underground water resources of Iowa. W. H. Norton. (U . 
. S. GeoL Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Potable waters, some recent analyses. N. Knight. (Proc. Iowa 
Acad. Sci., VIII, 104-109, 1901.) 
Potsdam Sandstone (Croixan Series). 
Artesian wells of Iowa. W. H. Norton. (I-owa GeoL Surv., 
VI, 113-428, 1897.) 
Brief general account. W J McGee. (Eleventh Ann. Rept. 
U. S. GeoL Surv., 323-331, 1892.) 
Correlation. C. D. Walcott. (Bull. U. S. GeoL Surv., No. 
81, 187-188, 1891.) 
Description of lower sandstone of upper Mississippi. (Pots-
dam).D. D. Owen. (Geol. Surv. Wisconsin, Iowa 
and Minnesota; 48-58, 1852.) A detailed account is 
given of its lithographical characters, range and paleon-
tology. 
Description of new trilobites. D. D. Owen. (Rept. Geol. 
Surv. Wisconsin, Iowa and Minnesota, 58-69, 1852.) 
General description. . C. A. White. (Geology of Iowa, I, 
171-180, 1870.) 
General description of characters. J. Hall. (Geology of 
Iowa, I, 47-49, 1858.) 
Geology of Allamakee county. · S. Calvin. (Iowa <leol 
Surv., IV, 35-111, 1895.) 
Geology of Clayton county. A . . G. Leonard. (Iowa GeoL' 
Surv.; XVI, 213-317~ 1906.) 
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Geology of quarry products. S. W. Beyer and I. A. Wil-
liams . . (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Geology of Winneshiek .county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Northeastern Iowa. W J McGee. (Eleventh Ann. Rep., U. 
S. Geol. Sur., 333-334, 1892.) 
Physical characters. J. D.Whitney. (Geology ' of Iowa, I, 
328-331, 1858.) . 
. Thickness of paleozoic strata of northeastern Iowa. W. H. 
Norton. (Iowa Geol. Surv., III,. 176-210, 1895.) 
Pottawattamie County. 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Brief notes on surface geology. C. A. White. (First Ann. 
Rep. State Geologist, 59-63, 1868.) 
Coal deposits of Iowa. C. R. Keyes. . (Iowa GeoL Surv., 
. II, 536 pp., 1894.) 
Distribution of loess fossils. B. Shimek. (Proc. Iowa 
Acad. Sci., VI, 98-113, 1899.) 
Distribution of loess fossils. B. Shimek. (Journal of Ge-
ology, VII, 122-140, 1899.) 
Eolian origin of loess. C. R. Keyes. (Am. Jour. Sci., (4) , 
VI, 299-304, 1898.) 
Evidence that fossiliferous gravels and sands of Iowa and 
Nebraska are Aftonian. B. Shimek. (BulL Geol. Soc. 
America, XXI, 119-140, 1910.) 
Formational synonymy of coal-measures in the western in-
terior. C. R. Keyes. (Proc. Iowa Acad. Sci., VII, 82-
105,1900.) 
General description. C. A; White. (Geology of Iowa, I, 
376-381, 1870.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Pottawattamie county. J. A. U dden. (Iowa 
GeoL ' Surv., XI, 199-277, 1901.) 
Geology of quarry products. S. W. Beyer and. I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-58~, 1907.) 
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Ovibos cavifrons found in loess at Council Bluffs. W J , 
McGee. (Am. Jour. Sci., (3) XXXIV, 217-220, 1887.) 
Pleistocene of Missouri valley. B. Shimek. (Science, N. S., 
XXXI, 75-76, 1910.) / 
Pleistocene of vicinity of Omaha, Nebraska, and Council 
Bluffs, Iowa. B. Shimek. (Bull. Geol. Soc. America; 
XXII, 730, 1911.) 
Tests of clay products. A. Marston. (Iowa Geol. Surv .. , 
XIV, 555-620, 1904.) 
Underground water resources of Iowa. W. H. Norton. Iowa 
Geol. Surv'1 XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. , 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., , 
1912.) 
Pottawattaniie ' county, geology.. J. A. Udden. (Iowa Geol. 
Surv., XI, 199-277, 1901.) 
Pottery Clay. 
Henry county. A. H. Worthen. (Geology of Iowa, ~, 218, 
1858.) 
Occurrence in Iowa. C. A. White. (Geology of Iowa, :0;, 
. 327-328, 1870.) 
Power-plants, selection and equipme.nt for stQne-quarries in 
, Iowa. G. W: Bissell. (Iowa Geql. Surv., XVlI, 151-
183, 1907.) 
Power-plants, selection, installation and care. G. W.BisseU. 
(Iowa Geol. Surv., XIV, 349-376, 1904.) 
Powers, H. C. - Smoking Bluffs of Missouri River Regi.on. 
(Sioux City.Acad. Sci. and Letters, Vol. I, pp. 57-60, 
Sioux City, 1904.) The phenomenon is regarded . as 
being due to the oxidation -of iron pyrites of the Cre-
taceous shales of the reglon. 
Poweshiek County. 
Analyses of coal. Rush Emery. (Geology of Iowa, II, 
393,1870.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Coal deposits of Iowa. C. R Keyes: (Iowa Geol. Surv:, 
, II, 536 pp., 1894.) 
4; 
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Coal measures of Poweshiek county. A. J. Jones; (Proc. 
Iowa Acad . .sci., I,pt. iv, ,59-60, 1894.) 
Geological notes. J. D. Whitney. (Geology of Iowa, I, 
266-273, 1858.) 
Geology of Poweshiek county. S. W. Stookey. (Iowa 
Geol. Surv., XX, 237-269, 1910.), 
, Preglacial elevation of Iowa. H. F. Bain. (Proc. Iowa 
Acad. ' Sci., II, . 23-26, 1895:) 
Record of 'Grinnell deep-boring. A. J. Jones. (Proc. Iowa 
A;cad. Sci.; II, 31-35, 1895.) . 
St. Louis limestone in Poweshiek county. A. J. Jones, 
(Science; XXII, 307, 1893.) 
UndergroUItd water resources of , Iowa. ' W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214) 1912.) 
Underground water resources Of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water .supply Paper No. 293, 994 pp., 
1912.) , . 
'Poweshiek 'county, coal measures. A. J. Jones. (Proc. Iowa 
Acad'. Sci., I, pt. iv, 59-60, 1894.) 
- " , , 
Poweshiek county, geology. S. W. Stookey. (Iowa GeQl. Surv", 
XX, ' 237-269, 1910.) 
, -
,Poweshiek county, St. Louis limestone. A. J. Jones. (S'cience, 
XXII, 307, 1893.) 
,Prairie du Chien Limestone. (See Ozarkian Series.) 
Prairie region, old lake-beds. S. J. Wallace. (Proc. Am. 'Assoc; , 
Adv. Sci., XVII, '342-344, 1869.) 
-Prairies. 
Notes on dishibution of timber in southwestern Iowa. J. 
E. Todd. (American Naturalist, .XII, 91-96, 1878.) 
Observations on prairie soil. W. H. Herrick. (Proc. Iowa 
Acad. Sci., 1875-80, 16, 1880.) 
Origin in Iowa. J. D. Whitney. (Geology of Iowa, I, 14- , 
25, 1858.) . 
. ,' Prairies.B. Shimek. (Bull. Iowa State Univ., L~b. Nat. 
Hist., VI, 169-240, 1911.) 
. Prairies. B. Shimek. (BulL Iowa State Univ., Lab. Nat. Hist., 
VI, 169-240, 1911.) 
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Prairies, buried mountains. H. F. Bain. (Midland Monthly,. 
V, 291-296, 1896.) 
Pratt, W. H. Report on geological examination of Section of 
Bluffs recently exposed by C., R. 1. & P. R. R. (Proc. 
Davenport Acad. Sci., Vol. I, pp. 96-99, Davenport,: 
1876.) The loess, drift, clays and peat near Davenport 
are described. 
Pratt, W. H. Section of Bluff at Sixth Street, Davenport. 
(Proc. Davenport Acad. Sci., Vol. . III, pp. 127 -~29, 
Davenport, 1881.) Description is made of the geolog-
ical formations exposed at Sixth .street at Davenport 
and in a boring at the same place. . 
Pratt, W. H., J. Gass and. Bones of Mammoth in Washington 
County, Iowa. (Proc. Davenport Acad. Sci., Vol. ill, 
pp. 177-178, Davenport, 1882.) 
Pratten, Henry, J. G. Norwood and. Notice of P;roducti found' 
in Western States and Territories, with Description of 
Twelve New Species. (Jour. Acad. Nat. Sci., Phila., (2),' 
Vol. III, pp. 5-22, Philadelphia, 1855.) See J. G. Nor- . 
wood and Henry Pratten, 1855. 
Precipitation. . 
Geology of Harrison and Monona counties. B. Shimek. 
(Iowa Geol. Surv., XX, 271-485, 1910.) 
Topography and climate of Iowa. ' H. E. ~impson. .(Iowa 
Geol. Surv., XXI, 48-66, 1912.) 
Topography and climate of Iowa. H . . E. Simpson. CU. S. 
Geol. Surv., Water Supply Paper No. 293, 45-59, 1912.) 
Pre-glacial drainage systems in extreme southeastern Iowa. 
F. M. Fultz. (Proc. Iowa Acad .. Sci., II, 208-209, 1895.) 
Preglacial elevation of Iowa. · H. F. Hain. (Proc. Iowa Acad. 
ScL, II, 23-26, 1895.) 
Preglacial river-channels of' central Iowa. C. ' R. Keyes. (The 
Annals, Historical Quarterly, VIII, 13-17, 1907.) 
Preglacial soils. J. A. U dden. (Proc. Iowa Acad. Sei., V, 
102-104, 1898.) 
Preglacial soils. J. A. Udden. (American Geologist, XXI, ' 
262-264, 1898.) 
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PreglaciaJ valleys of Mississippi and tributaries. Frank Lev-
erett. (Journal of Geology, III, 740-763, 1895.) 
Pre-Kansan and aftonian deposits in southwestern Iowa. H. F. 
Bain. (Proc. Iowa Acad. Sci., V, 86-101, 1898.) 
Pre-Kansan and Mtonian deposits in southwestern Iowa. H. 
F. Bain. (American Geologist, XXI, 255-262, 1898.) 
Pre-Kansan p'eat-bed. T. H. Macbride. (Proc. Iowa Acad. Sci., 
, IV, 63-66, 1897.) 
Preliminary note on sedentary habits of Platyceras. C. R. 
Keyes. (Proc. Iowa Acad. Sci., I, pt. ii, 24, 1892.) 
Preliminary notice of new genera and species of fossils. C. A. 
White and O. H. St. John. (Pamphlet, pp. 1-3, Iowa 
City, 1867.) 
Preliminary notice of sphreroidocrinoidre. C. Wachsmuth. 
, (Proc. Iowa Acad. Sci., 1875-80, 22, 1880.) 
Ptelirirlnary paper en artesian wells in Iowa. R. ,E. Call. (Month-
. ly Rev. Iowa Weather and Crop .service, II, 1-6, 1891.) 
Preununary report on peat resources of Iowa. ' T. E. Savage. 
(Iowa Geol. Surv., Bull. No.2, pp. 5-21, 1905.) 
Present and pre-glacial drainage systems in extreme southeast.:. 
ern Iowa. F. M. Fultz. (Proc. Iowa Acad. Sci., II, 
208-209, 1895.) 
Present basal line of delimitation of carboniferous in north-
" eastern Missouri. C. R. Keyes. (American Geologist, 
X, 380-384, 1892.) 
P'resent drainage system of Warren county. J. L. Tilton. (Proc, 
Iowa Acad. Sci., I, pt. iv, 31-33, 1894;) 
Present phase of pleistocene problems in Iowa. S. Calvin. (Bull. 
Geol. Soc. America, XX, 133-152, 1909.) 
Preservation of color in fossil shells. C. R. Keyes. (The Nau-
tilus, IV, 30-31, 1890.) 
President's address; work of Iowa geological survey. S. Calvin. 
(Proc. Iowa Acad. Sci., XVI, 11-18, 1909.) 
Preston, C. H. Professor W. H. Barris. (American Geologist, 
Vol. XXVIII, pp. 358-361, Minneapolis, 1901.) A short 
biographical sketch is given with portrait. 
Principal Mississippian section. C. R. Keyes. (Bull. Geol. Soc. 
America, ill, 283-300, 1892.) 
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Principal soil areas of Iowa. W. H. Stevenson. (Bull. Iowa 
State College Exp. Station, No. 82, 373-388, 1911.) 
Principaux, gisements de - minerais de Zinc des Etats-Unis 
d'Amerique. L. Demaret. (Revue universelle des 
Mines, (4), t. VI, 221-256, 1904.) 
Probable stratigraphical equivalents of coal-measures of Arkan-
sas. C. R. Keyes. (Journal of Geology, VI, 356-365, 
1898). 
Problems in municipal water-works for small city. J. L . . Til-
ton. (Proc. Iowa Acad. Sci., XII, 143-150, 1905.) 
Problems on border-line between geology and other ·sciences. 
G. ~.,. Kay. (Proc. Iowa Acad. Sci., XVIII, p. 93, 1911.) 
Process of formation of certain quartzites. C. R. Keyes. (Proc. 
Iowa Acad. Sci., I, iv, 29-31, 1894.) , 
Production, mineral, in Iowa in 1897. N. E. Newman. (Iowa 
Geol. Surv., Vill, 30-49, 1898.) 
Production, mineral, in Iowa 1898. S. W. Beyer. (Iowa Geol. 
Surv., IX, 31-48, 1899.) 
Production, mineral,-' in Iowa in 1899. S. W. Beyer. (Iowa 
Geol. Surv., X, 41-58, 1900.) 
Production, mineral, of Iowa in 1900. S. W. Beyer. (Iowa 
Geol. Surv., Xl, 37~53, 1901.) 
Production,- mineral, of Iowa in 1901. S. W. Beyer. (Iowa 
Geol. Surv., XII, 37-61, 1902.) 
Production of Iowa minerals in 1902. S. W. Beyer. (Iowa 
Geol. Surv., XIV, 7-26, 1904.) 
Production of Iowa minerals in 1903. S. W. Beyer. (Iowa Geol. 
Surv., XIV, 645-655, 1904.) 
Production, mineral, in Iowa in 1904. S. W. Beyer. (Iowa 
Geol. Surv., XV, 15-32, 1905.) 
Production, mineral, in Iowa in 1905. S. W. Beyer. (Iowa 
Geol. Surv-., XVI, 17-36, 1906.) 
Production, mineral, in Iowa in 1906. S. W~ Beyer. (Iowa 
Geol. Surv., XVII, 11-25, 1907.) 
Production mineral, in Iowa, in 1907. S. W. Beyer. (Iowa 
Geol. Surv., XVIII, il-28, 190R) 
Production, mineral, in Iowa in 1908. S. W. Beyer. (Iowa· 
Geol. Surv., XIX, 1-20, 1909.) 
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PJ!oduction, mineral,. in ·Iowa in 1909 and 1910:· S. W. Beyer. 
(Iowa Geol. Surv., XXI, 1-28, 1912.) 
Products, tests of clay. A. Marston. (Iowa Geol. Surv., XIV, 
555-620, 1904.) 
Progress of American invertebrate paleontology for 1889, re- . 
view. O. R. Keyes. (American Naturalist, XXIV, 131-
139, 18,90.) 
Properties and tests of Iowa building-stones. H. Fl. Bain. (Iowa 
Geol. Surv., VIII, 369-416, 1898 .. ) 
Proposed economical geological survey of Iowa. {O. R. Keyes.] 
(Pamphlet, pp. 1-8, 1891.) 
Protozoans> . , . , . 
Eastern Nebraska. F. B. Meek. (Final Report U. S. Geol. 
Surv. Nebraska, pt. ii, 83-245, 1872.) 
List 'of carboniferous fossils from Des Moines. O. R. Keyes: 
(Iowa Geol. Surv., VII, 330-335, 1897.) . 
Niobrara ·chalk . . S . . Oalv.in. (American Geologist, XIV; 
140-161, 1894.) . 
Niobrara chalk. S. Oalvin. (Proc. American Assoc. Adv: 
. Sci., XLm, 197-217, 1895.) 
Paleontology of Missouri! pt. i. O. R. Keyes. (Missouri 
Geol. Surv., IV, 271 pp., 1894.) ' 
Structure and probable affinities of Oerionites dactylioides' 
Owen. S. Oalvin. (Proc. Iowa Acad. Sci., I, pt. iii, 
pp. 13-15,' 1893.) 
Structure and probable affinities of Oerionites dactylioides 
Owen. S. Oalvin. (American Geologist, XII, 53-57, 
1893.) 
Prout, A. H. Description of Polyzoa from Paleozoic rocks. 
(Geol. Surv., Illinois, Vol. II, pp. 412-424, Springfield, 
1866.) A number of species are described from Iowa 
rocks. . 
Provincial carboniferous terranes, time-values. O. R. Keyes. 
(Am. Jour. Sci., (4), XII, 305-309~ 1901.) 
Provincial and local phases of general geological section of 
Iowa, sundry. O. R. Keyes. (Science, N: S., XXXVI, 
569, 1912.) 
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Provincial and local phases of the general geological section 
of Iowa, sundry. C. R. Keyes. (Proc. Iowa Acad. 
Sci., XIX, 147-151, 1912.) 
Provisional geological map of part of Chippewa land district of 
Wisconsin, with part of Iowa and of Minnesota terri-
tory, to illustrate report of geological reconnaissance 
made in 1847. D. D. Owen . . (Report of Geological Re-
connaissance of Chippewa Land District of Wisconsin; 
. - and Incidentally of a Portion of Kickapoo CQuntry and 
of a Part of Iowa and of Minnesota Territory, [Wash-
ington],1849.) , 
Pteropods. . 
Kinderhook faunal studies; II, fauna of Chon'opectus sand-
stone ·at Burlington, Iowa. S. Weller. (Trans. St. 
Louis Acad. Sci., X, 57-129, 1900.) 
Paleontology of -Missouri, pt. ii. C. R. Keyes. (Missouri 
Geol. Surv., V, 266 pp., 1894.) 
Ptyctodontidre, 'dentition of 'devonian. C. R. Eastman. (Ameri-
can Naturalist, 'XXXII, 473-488 ' and 545-560, 1898.) 
Public highways, betterment. C. R. Keyes. (The Annals of 
Iowa, Historical Quarterly, V, 373-379, 1902.) 
Pure science, economic aspects of work. C. R. ,Keyes. ' (The 
Aimals of Iowa, Historical Quarterly, V, 392-393, 1902.) 
Pygidium of a species of Encrinurus, variation in position of 
nodes on axial segments. W. H. Norton. (Proc. Iowa 
Acad. Sci., III, 79-81, 1896.) 
Pyrites. 
Annotated catalogue of minerals. C. ·R. Keyes.. (Iowa 
Geol. Surv., I, 181-198, 1893.) 
Certain minerals of , Webster county, Iowa. A. C. Spencer. 
(Proc. Iowa Acad. Sci., II, 143-145, 1895.) 
Coal. J. D. Whitney. (Geology of Iowa, I, 399, 1858.) 
Geology of Boone county. S. W. Beyer. (Iowa Geol. Surv., 
V, 167-232, 18'96.) 
Geology of Des Moines county. C. R. Keyes: '(Iowa G~ol. 
Surv., III, 409-492, 1894.) 
Geology of Dubuque I county. S. Calvin and H. F. Bain. 
(Iowa Geol. Surv, , X, 379-651, 1900.) 
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Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv.,' 
. III, 305-407, 1894.) 
Geology of Muscatine county. J. A. Udden. (Iowa <!eol. 
. S'Urv., IX, 247-380, 1899.) 
Geology of Webster county. F. A. Wilder. (Iowa Geol. 
Surv., XII, 63-225, 1902.) 
Geology of Van Buren county. C. H. Gordon. (Iowa Geol. 
Surv., IV, 197-254, 1895.) 
Lead and zinc deposits of Iowa. A. O. Leonard. (Iowa 
Geol. Surv., VI, 9-66, 1897.) 
Recent finds described in detail. C. R. Keyes. (Proc. Iowa 
Acad. ScL, pt. iii, 19-22, 1893.) 
Smoking ' bluffs of Missouri river region. H: C. Powers. 
(Sioux City Acad. Sci. and Letters, I, '57-60, 1904.) 
Quarry, Cedar valley. S. Calvin. (Eng. and Mining Jour., 
. LXI, p. 544, 1896.) 
Quarry, Iowa, glaciated rock-surfaces, with table of bearings of 
glacial strire in Iowa. W. H. Norton. (Pro.c. Iowa 
Acad. Sci., XVIII, 79-83, 1911.) 
Quarry products, geology . . S. ·W. Beyer and I. A. Williams .. 
(Iowa Geol.Surv., XVII, 189-588, 1907.) 
Quartz. 
Annotated catalogue of minerals. C. R. Keyes. (Iowa 
Geol. Surv., I, 181-198, 1893.) 
Certain minerals of Webster county, Iowa. A. C. Spencer. 
(Proc. Iowa Acad. Sci., II, 143-145, 1895.) 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III; 409-492, 1894.) 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., 
III, 305-407, 1894.) 
New horizons and some new localities for friable sand~tone 
in which the grains are enlarged by secondary deposi-
tion of silica in optical continuity with the original 
nucleus. S. Calvin. (American Geologist, XIII, 225-
227, 1894.) 
Quartzite. 
Opinions concerning age of Sioux quartzite. C. R. Keyes. 
(Proc. Iowa Acad. Sci., II, 218-222, 1895.) 
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Process of formation of certain quartzites. C. R. Keyes. 
(Proc. Iowa Acad. Sci., I, iv, 29-31, 1894.) 
.. , Sioui quartzrte and certain associated rocks. S. W. Beyer. 
(Iowa Geol. Surv' l VI, 67-112, 1897.) 
QUartzites, process of formation. C. R. Keyes. (Proc. Iowa 
Acad.! ScL,I, iv, 29-31, 1894.) 
Quartz Porphyry. 
Ancient lava-flows in strata of ' northwestern Iowa. S. W. 
Beyer. (Iowa Geol. Surv., I, 163-169, 1893.) 
Quaternary Period. 
Additional observations on Iowa kames and aasar. W J 
. McGee. (Proc. Iowa Acad. Sei., 1875-80, 25, 1880.) 
Additional obserVations on sUTface deposits in Iowa. B. 
Shimek. (Proc. Iowa Acad. Sci., IV, 68-72, 1897.) 
Mtonian and pre-Kansan deposits in southwestern Iowa. 
H. F. Bain. (American Geologist, XXI, 255'-262, 1898.) 
Mtonian gravels and their relations to drift-sheets in re-
gion about Mton Junction and Thayer. S. Calvin. 
(Proc. Davenport Acad. Sci., X, 18-30, 1907.) 
Mtonian sands and gravels in western Iowa. B. Shimek. 
(Bull. Geol. Soc. America,' XX, 399-408, 1909.) 
Artesian wells in Iowa. R. E.· Call. (Proc. Iowa Acad. 
Sci., I, pt. ii, 57-63, 1892.) Description of wells in 
the drift is given. 
Betterment of our public highways. C. R. Keyes. (The 
Annals of Iowa, Historical Quarterly, V, 372-379, 1902.) 
Bones of mammoth in Washinrlon county, Iowa. J . Gass 
and W. H. Pratt. (Proc. Davenport Acad. Nat. ScL, 
ill, 177-178, 1882.) 
Buchanan gravels, an interglacial deposit in Buchanan 
county, Iowa. S. Calvin. (Proc. Iowa Aead. Sci., III, 
58-60, 1896.) . 
Buried ,river channels in southeastern Iowa. C. H. Gordon. ' 
(Iowa Geol. Surv., ill, 237-255, 1895.) 
Burnt clay for roads in the West. C. R. KeveR. ( American 
Monthly Review of Reviews, XXV, 72-74, 1902.) 
Certain aspects of loess of southwestern Iowa. O. W. Wil-
cox. ( Journal of Geology, XII, 716-721 , 1904.) 
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Charcoal streak in loess. . J. E. Todd. (Proc. Iowa Acad. 
Sci., 1875-1880, 21,. 1880.) , I 
Cherts of Osage series of Mississippian system. F. Y.: Van 
Tuyl. (Proc.Iowa Acad.· Sci., XIX, 173-174, 1912.) 
. Cherts of Osage series of Mississippian system . . F. M. Van 
Tuyl. (Science, N. ' S., XXXVI~ 569; 1912.) , 
Coincidence of present and preglacial drainage systems ·in 
extreme southeastern Iowa. ]!i. M. Fultz . . -(Pi-oc. ' Iowa 
Acad. Sci., II, 208-209, 1895.) 
Complete series of superficial geological formations in north~ 
eastern Iowfl. W J ·McGee. (Proc: American Assoc . 
. Adv. Sci., XXVII, 198-231, 1878.) 
Comple~ity of glacial period and Iowa'~ rolei~ it~ estab-
lishment. C. R. Keyes. (Annals of Iowa; an Histori-
cal Quarterly, xi, 1913.) . , . " " , 
Cr~taceous. drift-pebbles in .northern lowa. J. A. Udden. 
(American Ge'ologist, XXIV, 38~-390, ;1899.). 
. ' , 
Cretaceous fossils in drift. C .. A. White. ,(Proc. American 
Assoc. Adv. ScL, XXI;, .187-192, 1~73.) , 
Cretaceous fossils in drift of Hardin county. . C. A. White. 
"' ~' JAmerican ,Geologist, I, .221-227, 1888.) 
Depositional phases of eolation under the stimulus of arid-
ity. C. R. Keyes. (Proc. Iowa Acad. Sei." XVIII, 
" . 101-103, 1911.) . 
, ,Derivation . of Iowa drift. C. A. White ... (American Nat-
uralist, TI, 615-616, 1869.) 
, . , Description of .deposits ;near Davenp.ort. W. H~ Pratt. 
(Proc. Davenport Acad. Nat. Sci., ,I, 96-99, 1876.) 
'. pescription. of Elk Point quadrangle, South Dakota-Ne-
" ,1 • • braska-Iowa. J. E. Todd. (D. S. Geol. Surv., Folio 
156~ 8 pp., 1908.) 
piatomaceous earth in ¥usc~ti:p.e cOlmty. J. A. D dden. 
. (Proc. Iowa Acad. Sci., VI, p. 53, 1899.) . 
.. : Pistributioll of. fossils in l~ess .. . C. R. ;Keyes. (American 
( ~ . Geologist, VI, 119, 1890.) . 
: 'Distributio;Q, .of loess fossils. . B. Shimek., (Pro,c. Iowa Acad. 
. . Sci., VI, 98-113, 1899.) . . , 
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Distribution of loess fossil~ . B. Shimek. (Journal of Ge-
ology, VII, 122-140, 1899.) 
Distribution of loess in eastern Iowa. W j McGee. (Bull 
Philosophical Soc. Washington, VI, 93-97, 1883.) 
Drift section at Oelwein, Iowa. G. E. Finch. (Proc. Iowa 
Acad. Sci., IV, 54-58, 1897.) 
Drift exposures in Tama county. T. E. Savage. (Proc. 
Iowa Acad. Sci., VIII, 27!\-278, 1901.) 
Driftless area of upper Mississippi. T. C. Chamberlin and 
R D. Salisbury. (Sixth Ann. Rep. U. S. Geol. Surv., 
199-3~2, 1886.) 
Eastern extension of cretaceous in Iowa. C. R. Keyes. 
(Proc. Iowa Acad. Sci., I, pt. ii, 21, 1892.) 
Eastern Iowa. W J McGee. (Pamphlet, 1-14, Ft Dodge, 
1884.) 
Eolian origin of loess. C. R. Keyes. (Am. Jour. Sci., (4), 
VI, 299-304, 1898.) 
Evidence of glacial origin of Iowa drift. C. A. White. 
(Geology of Iowa, I, 92-100, 1870.) 
Evidence of sub-Aftonian till-sheet in northeastern Iowa. 
. S. W. Beyer. (Proc. Iowa Acad. Sci., IV, 58-62, 1897.) 
. I 
Evidence that 'fossiliferous gravels and sands of 'Iowa and 
Nebraska are Mtonian. B. Shimek. (Bull. Geol. Soc. 
America, nI, 119-140, 1910.) 
Extension 'of' illinois lobe of great ice-sheet into Iowa. F. 
M. Fultz. (Proc. Iowa Acad. Sci., II, 209-212, 1895.) 
Fifth annual report of state geologist. S. Calvin. {Iowa 
Geol. Surv., VII, 11-37, 1897.) ' ' 
Flora of northern Iowa. L. H. Parnmel. (Iowa Geol. Surv., 
XIX, '735-777, 1909.) ... 
Fossils of Iowa loess. R. E. Call. (American Naturalist, 
XV, 585-586, 1881.) 
Fossils from loess of Iowa. C. R. Keyes. (Bull. Essex 
Inst., XX, 61-83, 1889:) 
Genesis of loess a problem in plant ecology. B. Shimek. 
(Proc. Iowa Acad. Sci., XV, 57-64, 1908.) 
Geological formations of Iowa. C. R. Keyes. (Iowa' Geol. 
. Surv., I, 11-161, 1893.) 
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Geology of Allaniakee county. S. Calvin. ' (Iowa Geol. 
Surv., IV, 35-111, 1895.) 
Geology of Appanoose county. H. F. Bain. (Iowa Geol. 
Surv., V, 361-437, 1896.) 
Geology of Benton county. T. E. Sa.vage.. (Iowa Geol. 
Surv., XV, 125-225, 1905.) , 
Geology of Boone county. S. W. Beyer. (Iowa Geol. Surv" 
V, 167-232, 1896.) 
Geology of Butler county. M. F. Arey. (Iowa Geol. Surv., 
XX, 1-59, 1910.) 
Geology of Carroll county. H. F. Bain. (Iowa Geol. Surv., 
IX, 49-106, 1899.) 
Geology of Cedar county. ' W. H. Norton. (Iowa Geol. 
Surv., XI, 279-396, 1901.) 
Geology of Cerro Gordo county. S. Calvin. ' (Iowa Geol 
Surv., VII, 117-195, 1897.) 
Geology of Cherokee and Buena Vista counties. T. H. 
Macbride. (Iowa Geol. Slirv., XII,. 303-353, 1902.) 
Geology of Chickasaw county. S. Calvin. (Iowa Geol. 
Surv., XIII, 255-292, 1903.) 
, Geology of Clay and 0 'Brien counties. T. H. Macbri.de. 
(Iowa Geol, Surv., XI, 461-508, 1901.) 
Geology of Clinton county. J. A. Udden. (Iowa G'eol. 
. Surv., XV, 369-431, 1905.) 
Geology of Dallas ' county. A. G. Leonard. (Iowa Geol. 
Surv., VIII, ' 51-118, 1898.) , 
Geology of Davis county. M. F. Arey. (Iowa Geol. Surv., 
XX, 487 -524~ 1910.) 
Geology of Decatur county.H. F. Bain. (Iowa Geol. 
Surv., VIII, 255-314, 1898.) 
.' Geology of'Delaware ',county. S. Calvin. (Io'wa GMl. Surv., 
VIII, 119-199, 1898.) 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409-492, 1894.) 
Geology ~f Dubuque ' county. S. Calvin an,d H. F. Bain. 
(Iowa Geol: Surv., x, 379-651, 1900.) . 
," Geology of Emmet, Palo Alto and :I;>ocahontas 'counties. 
'T. H. Macbride. (Iowa Geol. Surv., XV, 227-276, 1905.) 
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Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Burv.; XV, 433-546, 1905.) 
G~ology of FrankHn county. I. A~, Williams. ' (Iowa Geol. 
Surv., XVI, 453-507, 1906.) 
Geology of Grundy county. M. F. Arey. (Iowa Geol. Surv., 
XX, 61-95, 1910.) 
Geology of Guthrie county. H. F. Bain. (Iowa Geol. Surv" 
VII, 413-487, 1897.) 
Geology of Hamilton and Wright counties. T. H. Macbride. 
(Iowa Geol. Surv., XX, 97-138, 1910.) 
Geology of ,Hardin county. S. W. Beyer. (Iowa. Geol. 
Surv., 'X, 243-305, 1900.) 
Geology of Henry county. A. H. Worthen. (Geology of 
Iowa I, 210-211, 1858.) 
Geology of Henry county. T. E. , Savage. (Iowa GeoI. 
Surv., XII, 237-302, 1902.) 
Geology of Howard county. S. 'Calvin. (Iowa Geol. Surv., 
Xill, 21-79, 1903.) 
Geology of Humboldt county. T. H. Macbride. (Iowa Geol. 
Burv., IX, 109-.154, 1899.) 
Geology of , Jasper county. 1. A. Williams. (Iowa Geol. 
Surv., 'XV, 277-367, 1905.) 
'Geology of Jefferson county.J. A. Udden. (Iowa Geol. 
Surv., XII, 355-437, 1902.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
VII, 33-116, 1897.) 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., 
V; 33-112, 1896.) 
Geology of Keokuk county. H. F. Bain. (Iowa, Geol. Surv., 
IV, 255-311, 1895.) 
Geology of Kossuth, Hancock and Winnebago counties. T. 
H. Macbride. (Iowa Geol. Surv., XIII, 81-122, 1903.) 
Geology of Lee county. , A. H. Worthen. (Geology of Iowa, 
I, 187.188, 185~.) 
,' Geology of Lee county. C. R. Keyes. (Iowa Geol. 'Surv., 
ill, 305-407, 1894.) 
Geology of Linn county. W'. H. Nort!.m. ' (Iowa Qeo1. SurV., 




Geology of Louisa county. J. A. U dden. (Iowa Gepl. Surv., 
XI, 53-126, 1901.) 
Geology of Lyon and Sioux counties. F. A. Wilder. ' (Iowa 
Geol. Surv., X, 85-184, 1900.) 
Geology of Madison county. C. A. White. (Geology of 
Iowa, I, 305-308, 1870.) , 
Geology of Madison county. J. L. Tilton and H. F. ·Bain. 
(Iowa Geol. Surv., VII, 489-539,' 1897.) 
Geology of Mahaska county. H. F. Bain. ' (Iowa GeoI: 
Surv., IV, 313-380, 1895.) , 
Geology of Marion county. B. L. Miller. (Iowa Geol. 
Surv., XI, 127-197, 1901.) 
Geology of Marshall county. S. W. Beyer. (Iowa Geol. 
Surv., VII, 197-262, 1897.) 
Geology of middle region of western Iowa. O. H. St. John. 
(Second Ann. Rep. State Geologist, 191-201, 1868.) , 
Geology of Mills and Fremont counties. J. A. Udden. 
(Iowa Geol. Surv., XIII, 123-183, 1903.) 
Geology of Mitchell county. S. Calvin. (Iowa Geol. Surv., 
XIII, 293-352, 1903.) 
Geology of Monroe county. S. W. Beyer and L. E. , Young. 
(Iowa Geol. Surv., Xli, 353-433, 1903.) 
Geology of Montgomery county. E. H. Lonsdale. (Iowa 
. Geol. Surv., IV, 381-449, 1895.) 
Geology of Muscatine county. J. A. Udden. (Iowa GeoL 
Surv., IX, 247-380, 1899.) 
Geology of Osceola .and Dickinson counties. , T. H. Mac-
bride. (Iowa Geol. Surv., X, 185-239, 1900.) 
Geology of Page county. S. Calvin. (Iowa Geol. Surv., 
XI, 397-460, 1901.) 
Geology of Plymouth county. H. , F. Bain. (Iowa Geol. 
Surv., Vill, 315-355, 1898.) 
Geology of Polk county. H. F. Bain. (Iowa Geol. Surv., 
VII, 263-412, 1897.) 
Geology of Scott county. W. H. Norton~ (Iowa Geol. Surv .. , 
, IX, 389-519, 1899.) 
, Geolo~ of Story ·county. S. W. Beyer. (Iowa Geol. Surv., 
IX, 155-245, 1899.) 
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Geology of Tama county. T. E. Savage. (Iowa qeol. 'Surv., 
XIII, 185-253, 1903.) 
Geology of Van Buren cou;nty . . A. H. WortheI!-. (Geology 
of Iowa, I, 221, 1858.) 
Geology of Van Buren county. ,C. H. Gordon. (Iowa Geol. 
~urv., IV, 197-254, ~895.) 
Geology of Wapello county. A. G. Leonard. (Iowa Geol. 
. Surv., X!I, 439-49~, 1~02 . ) , 
Geology of Washington county. :fl. F. Bain. (Iowa Geol. 
Surv., V, 115-175, 1896.) 
Geology of .Webster county. F. A. Wilder. (Iowa Geol. 
. Burv., XII, 63-235, 1902.) ' 
Geology of Winneshiek counti. S. Calvin. (Io'Ya Geoi. 
Surv., XVI, 37-146, 1906.) 
Geology of Woodbury county . .. H. F. Bain. · (Iowa GeoL 
Surv., V, 24l-299, 1896.) 
Geology of Worth county. 1. A. Williams. , (Iowa Geol. 
Surv., X, 315-377, 1900.) 
Glacial lake Agassiz. W. Upham. (U. S. G. S., Mon. XXV, 
87-110, 1895.) . 
Glacial marking in southeastern Iowa. F. M. Fultz. (Proc. 
Iowa Acad. Sci., II, 213-217, 1895.) 
Glacial scorings in Iowa. C. R. Keyes. (Iowa Geol. Surv., 
ill, 147-165, 1894:) 
Glacial scratches at Iowa City. C. L. Webster. (American 
Naturalist, XXI, 758-761,1887.) 
Glaciated rock-surfaces near Linn and near Quarry, Iowa, 
. with table of bearings of glacial strire in Iowa. W. H. 
Norton. (Proc. Iowa Acad. Sci., XVIII, 79-83, 1911.) 
. : Gypsum ,deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
ill, 257-304, 1894.) . 
'.;, . . History of drift deposits of Iowa. J. E. Todd. (Proc. 
Iowa Hort. Soc., XVIII, 316-327, 1883.) 
. Illinois glacial lobe. F. Leverett. . (Mon. U. S. G. S., 
XXXVIII, 817 pp., 1~~9.) 
- Interlressial till near Sioux City, Iowa. J. E. Todd and H. 




Iowa drift. C. A. White. ' (American Naturalist, II, 615-
616, 1869.) 
Iowa Kames and Aasar. W J McGee. (Proc Iowa Acad. 
Sci., 1875-80, 19, 1880.) 
Iowa scientist and his work. C. R. Keyes. (Annals of 
Iowa, Historical Quarterly, IV, 383-392, 1900.) 
Iowa's contribution to glaciology. C. R. Keyes. (Annals 
of Iowa, Historical Quarterly, IV, 394-396, 1900.) 
Iowa's iron oone. S. W. Beyer. (Eng. and Mining Jour., 
LXXIII, 275-276, 1902.) 
Iowan drift. S. Calvin. (BulL GeoL Soc. America, X, 
107-120, 1899.) 
Is loess of aqueous origin 7 B. -Shimek. SProc. Iowa Acad. 
Sci., V, 32-45, 1898.) 
Loess and associated deposits of Des Moines. W J McGee 
. and R. E. Call. (Am. Jour. Sci., (3), XXIV,. 202-223, 
1882.) 
Loess and its fossils. B. Shimek. (BulL Lab. Nat. Rist., 
State Univ. Iowa, II, 89-98, 1890.) 
Loess and its fossils. B. Shimek. (BulL Lab. Nat. Rist.; 
State l1niv. Iowa, I, 200-214, 1890:) 
Loess and its soils. J. E. Todd. (Proc. Iowa Rort. Soc., 
XVII, 263-270, 1882.) 
Loess fossils at Iowa City. B. Shimek. (American Geolog-
gist, 1,149-152, 1888.) 
Loess a,tMuscatine. F. M. WItter. (Proc. Iowa Acad. Sci., 
1875-1880, 16, 1880.) 
. Loess in central Iowa. R. E. Call. (American Naturalist, 
XV, 7827784, 1881.) 
Loess of Iowa City and vicinity. B. -Shimek. (American 
. Geologist, XXVIII, 344-358, 1901.) . 
Loess of Iowa City and vicinity. B. Shimek. (Bull. Lab. 
Nat. Rist., Iowa State Univ., V, 195-212, 1901.) 
Loess of Missouri river. B. Shimek. (Proc. Iowa Acad, 
Sci., XIV, 237-251, 1907.) . ' 
Loess of North America. R. E. Call. (American Natural-
ist, XVI, 369-381, 1882.) 
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Loess of paha · and· river ridges. B. Shimek. (Proc. Iowa 
Acad. Sci., XV, 117-124, ]908.) 
Loesses of Mississippi valley. B. Shimek. (Science, N. S., 
XXVII, 731, 1908.) 
Loess soils of Iowa. H. F. Bain. (Trans. Iowa Hort. Soc., 
XXXI, 185~191, 1896.) 
Lower rapids of Mississippi river. F. Leverett. (Proc . 
. Iowa Acad. Sci., VI, 74-93, 1899.) 
Lower rapids of' Mississippi river. F. Leverett. (Journal 
of Geology, VII, 1-22, 1899.) · 
Megalonyx found in Mills county. J. E. Todd. (Proc. 
. American Assoc. Adv. Sci., XXXVII, 202-203, 1889.) 
Mid-continental eolation. C. R. Keyes. (Bull. Geol. Soc. 
America, XXII, 687-714, 1912.) 
Mississippi valley between Savanna and Davenport. J. 
E. Carman. (Bull. Illinois Geol. Surv., .No. 13; 96 pp., 
1909.) 
More light on origiri of Missouri river loess. J .. E. Todd. 
(Proc. Iowa Acao. Sci., XIII, 187-194, 1906.) 
Natural gas in drift of Iowa. A. G. Leonard. (Proc. Iowa 
Acad. Sci., IV, 41-47, 1897.) 
Note ·on Florencia formation. H. A. Pilsbry. (Am. Jour. 
Sci., (4), V, 232-233, 1898.) 
Notes on geology of Johnson county. C. L. Webster. 
. . (American Naturalist, XXII, 408~419, ~888.) 
Notes on geology of par.t of Mississippi valley. W J McGee. 
. (Geological Magazine, (2), VI, pp. 353-361 and 412-420, 
1879.) 
Notice of arrow-points from loess in city of Musclltine. F. 
M. Witter. (Proc. Iowa Acad. Sci., I; pt. ii, 66-68, 
1892.) 
Observations upon loess. F. M. Witter. (Proc.lowa Acad. 
Sci., I, pt. i, 45, 1890.) 
Observations upon drift phenomena of southwestern Iowa. 
48 
C. A. White. (Am. Jour. Sci., (2), XLill, 201-305, 
1867.) 
AriNOT~TED BIBLIOGRAPHY 
Observ~tions upon drift phenomena. C. A. White. (Sec, 
ond -Ann~ Rep. State Geologist, 14~-148,.1868.) 
Old lake-beds of prairie .region. S. J. Wallace. (Pro'J. 
Am. Assoc. Adv. Sci., XVII, 342-344, 1869.) 
Origin of Great plains. C. R. Keyes. (Science, N. S., 
XXXIV, 352, 1911.) 
Origin of present drainage system of Warren county. ~r. 
L. Tilton. (Proc. Iowa Acad. Sci., I, pt. iv, ' J1-:m, 
1894.) 
Op_gine eolienne dl! loess. C. R. K~yes. (Bull. de la Soc. 
B~lge de Geo!. .. ~ l) ',l, et d' Hydro!., XII, 14~21, 1901.) 
Ovibos cavifrons from ~{ , '5S at Council Bluffs. VI J McGee. 
(Am. Jour. Sci.:. (3), XXXIV, 217-220, 1~87.) 
Physiography of Iowa. S. Calvin. (Iowa Weather and 
. Crop Service, Ann. Uept. for 1902, 3.,.11, 1903.) . 
Pleistocene deposits in Warren county, Iowa. ;T. L. Til-
ton. (Pamphlet, 42 pp., University of Chicago Press, 
1911.) - . 
Pleistocene history ' of .northeastern Iowa .. W J McGee. 
(Eleventh Ann. Rep., U. S. Geo!. Sur., 190-577, 1892.) 
pleistocene in vicinity of Sioux Falls, South Dakota. (Bull. 
, Geo!. Soc. America) XXII, 730, 1911.) 
Pleistocene of portion of Missouri valley. B. Shimek. 
, '(Science, N. S., XXXIII, 467, 1911.) 
1?leistocene of SioUx Falls, South Dakota, and vicinity. B. 
Shimek. (Bull. Geo!. Soc. America, XXIII, 125-154, 
, .. 1912.) " 
Pleistocene of vicinity of Omaha, Nebraska~ and Council 
, . Bluffs, ,Iowa. B. Shimek. (Bull. Geol. Soc. AIperica, 
'XXII, 730, 1911,) . 
Pleistocene record of Simpson College well. J. L. Tilton. 
(Proc. Iowa Acad!, Sci., XVII, 15,9-164, 1910.) 
Pleistocene succession' in ' W~sconsin. S. Weidman. (Sci-
eI;lce, N: S., ~, 456, 1913.) 
Preglacial river-chan~els of central Iowa. C. R. Keyes. 
(The Annals of Iowa, Historical Quarterly, VIlI, 13-17, 
1907.) . . . 
IOWA GEOLOGY AND MINING 747 
Preglacial ' valleys ' of Mississippi and tributaries. ' Frank 
Leverett. (Journal ~f Geology, III, 740~763, 1895.) 
Pre-Kansan peat-bed. T: H. Macbride. (Ptoc. Ibwa Acad . 
. SCi., IV, 63-66, 1897.) " 
Preservation of color in fossil; shells. C. R. Keyes. (The 
Nautilus, IV, 30-31, 1890.) . ' 
Principal soil areas of Iowa. W.. H. Stevenson. (Bull. 
Iowa St~te College, E;x:per. Stati~m, No. 82, 373-388, 
1911.) 
Quartzite-boulders in western Iowa. C. A. White. (~roc. 
American Assoc. Adv. Sci., XyP:,340-342, 1869.) 
Quaternary sec~ion eight miles southeast of Des Moines, 
Iowa. C. R. Keyes and R. E. Call. (Proc. Iowa Acad. 
Sci., I, pt. ii, 30, 1892.) 
Quaternary geology of Keokuk, Iowa, with notes on under-
lying rock structure. C. H. Gordon. (American .Geol-
. ogist, IX, 183:..190, 1892.) ' I I • . ' 
, , 
Recent discoveries Of glacial scorings in southeastern Iowa. 
F. M. Fultz. (Proc. iowa Acad~ Sci., III, 60-62, 1896.) 
Recent wind-action upon loess. J. E. Todd. (Proc. Iowa 
. Acad. Sci., 1875-1880, 21, 1880.) 
Relation of loess to drift in southwestern Iowa. J. E. Todd. 
(Proc. Iowa Acad. Sci., 1875-80, 19, 1880.) 
Relations of Missouri river loess mantle and Kansan .drift 
. sheet. C. R. Keyes. (Americ~ Journal Sci., (4), 
XXXIII, 32-34, 1912.) 
Relative position of forest-.beds' and ass0ciated drift-forma-
tions in northeastern Iowa .. W ·J McGee. (Am. Jour. 
Sci., (3), XV, 339-341, 1878.) . 
. Report on bridging Mississippi. G. K. Warr(m. (Rept. U. 
S. Army Eng. for 1878-9, IV, pt. ii, 916-91.7; 1878.) 
Report 'on fossil ' diatomaceous deposit in ' Muscatine county, 
Iowa. P. C. Myers. (Proc. Iowa Acad. Sci., VI, 52-53, 
1899.) . 
Report on interglacial earth from Iowa. F. H. Knowlton. 
(Eleventh Ann. Rept., U. S. ' G. S:, pt. i, 493, 1891.) 
748 ANNOTATED BIBLIOGRAPHY 
Review of progress of American invertebrate paleontology 
for 1889. C. R. Keyes. (American Naturalist, XXIV, 
131-138,1890.) . 
Revised list of loess fossils from Des Moines. C. R. Keyes. 
(Iowa Geol. Surv., VII, 344, 1897.) 
Richthofen's theory of loess in light of deposits of the Mis-
souri. J. E. Todd. (Proc: American Assoc. Adv. Sci., 
XXVII, 231-239, 1878.) 
Rock-scoring of great ice invasion. T. C. Chamberlin. 
(Seventh Ann. Rep., U. S. Geol. Sur., 147-248, 1888.) 
Roots and root-marks found in loess, J. E. Todd. (Proc. 
Iowa Acad. Sci., 1875-80, 17, 1880.) 
Section of bluff at Sixth street, Davenport. W. H. Pratt. 
(Proc. 'Davenport Acad. Sci., III, 127-129, 1881.) 
Sketch of geology of Iowa. C. R. Keyes. (Hand-Book of 
Iowa, World's Columbian Exposition at Chicago, 18-
28, 1893.) 
Significance of pleistocene mollusks. B. Shimek. (Science, 
N. ·S., XXXVII, 501-509, 1913.) . 
Some facts brought to light by deep-well in Des Moines 
county, Iowa. F. M. Fultz. (Proc. Iowa Acad. Sci., 
III, 62-63, 1896;) 
Some features of channel, of Mississippi river between Lans-
ing and Dubuque, and their probable history. S. Cal-
vin. (Proc. Iowa AC,ad. Sci., XIV, 213-220, 1907.) 
Summary of discussion [on Oelwein drift-section.] S. Cal-
vin. (Proc. Iowa Acad. Sci., IV, 66-68, 1897.) , 
Sundry provincial and local phases of the general geologi-
cal section of Iowa. C. R. Keyes. (Proc. Iowa Aead~ , 
Sei., XIX, 147-151, 1912.) 
Superposition of glacial drift upon residuary clays. W J ' 
McGee. ( Am~ Jour. Bei., · (3), XVIII, 301-303, 1879.) 
Surface deposits of Keokuk,· Iowa. C. H. Gordon. (Rep. 
Dep. , Nat. Hist. Northwestern Univ., 11-19, 1891.) 
Surface 'geology of Burlington, Iowa. C. R. Keyes. (Amer-
ican Naturalist, XXII, 1049-1054, 1888.) 
, . Surface geology of Keokuk. O. H. Gordon. (American 
Geologist; IX, 183-190, 1892.) 
IOWA GEOLOGY AND MINING 749 
Surface geology of Raccoon River region. O. H. St. John. 
(Second Ann. Rep. State Geologist, 173-190, 1868.) 
Synopsis of drift deposits of Iowa. S. Calvin. (AIIierican 
, Geologist, XIX, 270-272, 1897.) , 
Terminal moraine of second glacial epoch. ' T. C. Chamber-
lin. (Third Ann. Rep., U. S. Geol. Sur., 291 .. 404, 1883.) 
Terrace formations in 'rurkey river valley in Fayette coun-
ty, Iowa. G. E., Finch. (Proc. Iowa Acad. Sci., VIII, 
204-206, 1901.) 
Theory of the loess. B. Shimek. (Proc. Iowa Aca~. Sci., 
III, 82-89, 1896.) , 
Toledo lobe of Iowan drift. T. E. Savage. (Proc. ' Iowa 
Acad. Sci., X, 123-129, 1903.) 
Topographic types 'of northeastern Iowa. W J McGee. 
(Proc. American Assoc. Adv. Sci., XXXVIT, 248-249, 
1890.) 
Transitional drift of portion of northern iowa. C. L. Web-
ster. (American Naturalist, ~XIV, 1182-1185, 1890.) 
Underground waters , of eastern United States: Iowa. W. 
H. Norton. (Water-Supply and Irrigation Papers, U. 
S. Geol. 'Surv., No. 114, 220-225, 1905.) 
Variation in succinidre of loess. B. Shimek. (Proc. Iowa 
Acad. Sci., I, pt. iv, 111, 1894.) 
Weathered zone (Yarmouth) between Illinoian and Kansan 
till-sheets. Frank 'Leverett. (Journal of Geology, VI, 
238-243, 1898.) , 
Weathered zone (Sangamon) between Iowan loess and Illi-
noian till-sheet. Frank Leverett. (Journal of Geology, 
VI, 171-181, 1898.) 
Quenstedtite. 
Occurrence' of quenstedtite near Montpelier, Iowa~ O. 
Kuntze. (American Geologist, XXIII, 119-121, 1899.) 
Geology of Muscatine county. ' J. A. U dden. ' (Iowa Geol. 
Surv., IX, 247-380, 1899.) , ' 
Quenstedtite near Montpelier, Iowa. ,' 0. Kuntze~ , (American 
Geologist, XXIII, 119-121, 1899;)' 
750 ANNOTATED" BIBLIOGRAPHY 
Rainfall. ' 
Artesian wells of Iowa. W. H. Norton. (Iowa G~oL Surv., 
VI, 113-428, 1897.) 
Geology of Harrison and Monona counties. B. Shimek. 
(Iowa G~ol. Surv., XX, 271-485, 1910.) 
Topography and climate of Iowa. H. E. Simpson. (Iowa 
GeoL Surv., XXI, 48-66, 1912.) 
Topography and climate of Iowa. H. E. Simpson. (U. S. 
- Geol. Su'rv., Water Supply Paper No. 293, 45-59, 1912.) 
Range, vertical, of fossils at Louisiana. C. R. Keyes. (Proe. 
, Iowa Acad. Sci., IV, 25-41, 1897.) , ' 
Rapid Limestone. 
Sundry provincial and local phases of general geological 
section of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sei., 
XIX, 147-151, 1912.) 
Rapids, lower, of Mississippi river. F. Leverett. (Proc. Iowa 
Acad. Sci., VI, 74-93, 1899.) 
Recent alluvial changes in southwestern Iowa. J. E. Todd. 
(Proc. Iowa Acad. Sci., XIV, 257-266, 1907.) 
Recent analyses of Iowa building-stones; also of potable waters. 
N. Knight. (Proc. Iowa Acad. Sci., VIII, 104-109, 
1901.) 
Recent developments in Dub1!que lead and zinc mines. A. G. 
Leonard. (Proc. Iowa Acad. Sci., JIl, 64-66, 1896.) 
Recent discoveries of glacial scorings in southeastern Iowa. 
F. M. Fultz. (Proc. Iowa Acad. Sci., ill, 60-62, 1896.) 
Recent wind action upon loess. J. E. Todd. (Proc. Iowa Acad. 
Sci., 1875-80, 21, 1880.) , 
Reconnaissance geologique au Nebraska. J. Marcou. (Bull Soc. 
geol. de France, (2), XXI, 137, 1864.) 
Reconnaissance in Buchanan county. S. Calvin. (Bull. Lab. 
Nat'. Hist., State Univ., Iowa, -Il, 177-189, 1893.) , 
ltecord of Grinnel1 'deep-boring. A. J. Jones. (Proc. Iowa 'Acad. 
Sci., II, 31-35, 1895.) , ' 
ReCord, pleistocene, of Simpson college well. J. L. Tiiton. (Proc. 
Iowa Acad. SCl.,xvtr, 159'-164, i910.) 
IOWA GlllPLOGY AND MININq 
R.ecorded meteorites of Iowa, with special mention of last, or 
Winnebago county, meteorite • . E. H. Barbour and Jo-
seph Torrey. (American Geologist, vm~ 65-72, 1891.) 
Redrock Sandstone (Cherokee). 
, Description of rocks along Des Moines river. D. D. Owen. 
(Rept. Geol. Surv" Wisconsin, Iowa and Minnesota, 
105-133, 1852.) 
Geological structure and relations of coal-bearing strata of 
Central Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., I. 
pt. ii, · 27-28, 1892.) 
Geology of Jasper county. I. A. Williams. (Iowa Geol. 
Surv., XV, 277-367, 1905.) 
Geology of Marion county. 'B. L. Miller. (Iowa Geol. Surv., 
XI, 127-197, 1901.) ' . 
Notes on redrock sandstone. 'C. R. Keyes. (Proc. Iowa 
Acad. Sci., I, pt. ii, 26-27, 1892.) 
Redrock sandstone of Marion county, 19wa. C. R. Keyes. 
(Am. Jour. Sci., (3), XLI, 273-275, 1891.) 
Stratigraphy of carboniferous in central Iowa. C. R.Keyes. 
(Bull. Geol. Soc. America, II, 277-292, 1891.) 
Redrock sandstone, notes. C. R. Keyes. (Proc. Iowa Acad . .sci., 
I, pt. ii, 27-28, 1892.) 
Redrock sandstone of M~rion county, Iowa. C. R. Keyes. (Am. 
Jour. Sci., . (3), XLI, 273-276, 1891.) 
Relation of cretaceous deposits of Iowa to sl1pdivisions of cre-
taceous proposed by Meek and H,ayden. S. Calvin . 
. ' (American Geologist, XI, 300-307, 1893.) 
. ~~ion of \ Lime Creek shales to C~dar , Valley, limBstone of 
Floyd' county, Iowa. A . .() ~ Thomas'. (Science, N. S., 
XXXVII, 459, 1913.) 
. Relation of Wisconsi~ and Kansan drift-shee'ts, ht central Iowa 
and related phenomena. H. F. Bain. (Iowa Geol. Surv., 
VI, 429-476, 1897.) , ., , 
R~1ations and distribution ·of St. Louis limestone in Mahaska 
county, Iowa. H~ F.Bain. ' (Iowa Geol. Surv., I, 171-
179,1893.) 
762 ANNOTATED BIBLIOGRAPHY 
Relations, correlative, of certain subdivisions of coal~measu:res 
in Kansas. C. R. Keyes. (American Geologist, XXV, 
347-353, 1900.) 
Relations of Devonian and Carboniferous in. Upper Mi~~is§ippi 
valley. C. R. Keyes. (Trans. St. Louis Acad. Sci.,. VII, 
357-369, 1897.) 
Relations of geology and agriculture. W J McGee. (Trans. 
Iowa State Hort. Soc., XVI, 227-240, 1884.) 
Relations of Missouri river loess mantle and Kansan drift sheet. 
. . 
C. R. Keyes. (American Jour. Sci., (4), XXXIII, 32-34, 
1912.) . . 
Relations of Platyceras and Capulus. C. R. Keyes. (American 
Geologist, III, 6-.9, 1890.) 
Remarkable cephalopods from upper Paleozoic. · C. R. Keyes. 
(Proc. Iowa Acad. Sci., III, 76-78, 1896.) 
Remarkable fauna at base of Burlington limestone in northeast-
ern Missouri. C. R. Keyes. (Am. Jour. ,Sci., (3), 
XLIV, 247-252, 1892.) 
Remarkable fauna at base of Chemung group in New York. H. 
S. Williams. (Am. Jour. Sci., (3), XXV, 97-104, 1883) 
Remarks on loess. F. W. Sardeson. (Proc. Iowa Acad. Sci., V. 
11-12, 1898.) 
Remarks on perisomic plates of crinoids. C. R. Keyes. (Ameri-
can Jour. Sci., (3), XLI, 247-248, 1891.) . 
Remarks on Prof. Geinitz's views respecting ' upper paleozoic 
rocks and fossils of southeastern Nebraska. F. B. 
Meek. ,(Am. Jour. Sci., (2), XLIV, 170-187, 1867.) 
Remarks on some types of carboniferous crinoids, with descrip· 
tions of new genera and species of same, and of one echo , 
inoid. F. B. Meek and A. H. Worthen. (Proc. Acad. 
Nat. Sci. Philadelphia, XX, 335-359, 1868.) 
Remarks on blastoidea, with descriptions of new species. F. B. 
Meek and A. H. Worthen. (Proc. Acad. Nat. Sci. Phila-
delphia, XXI, 83-91, 1869.) 
Remarks on carboniferous and cretaceous rocks of eastern Kan-
sas and Nebraska, and their relations to those of adja-
cent states, and · other localities farther eastward; in 
connection with review of paper recently ,publisbed on 
lOW A GEOLOGY AND MINING 753 
this subject by M. Jules Marcou in Bulletin of G~ologi­
cal Society of France. F. B. Meek. (A.m. Jour. Sci., 
(2), XXXIX, 158-174, 1856.) 
Remarks on genus Taxocrinus (Phillips) McOoy, 1844, and its 
relations to Forbesiocrinlls, Koninck and Le Hon, 1854; 
with description of new species. F. B. Meek and A. 
H. Worthen. (Proc. Acad. Nat. Sci. Philadelphia, 
XVII, 138-143, 1865.) . 
Report intended to' illustrate m~p of hydrographic basin of up-
per Mississippi river. J. N. Nicollet. (Sen. Doc., 26 
Cong., 2nd Sess., V, pt. ii, No. 237, 1841.) 
Report of assistant geologist. S. W. Beyer. (Iowa Geol. Surv., 
IX, 28-29, 1899.) 
Report of assistant geologist. S. W. Beyer. (Iowa Geol. Surv., 
X, 36-38. 1900.) 
Report of assistant geologist. S. W. Beyer. (Iowa Geol. Surv. ,. 
~, 35, 1901.) 
Report of assistant geologist. W. H. Norton. (Iowa Geol. Surv., 
V, 29-30, 1896.) 
Report of assistant geologist. W. H. Norton. (Iowa Ge()l. Surv., 
VII, 31, 1897.) 
Report of assistant geologist. W. H. Norton. (Iowa Geol. Surv., 
X, 31-35, 1900.) 
Report of assistant geologist. W. H. Norton. (Iowa Heol. Sui-v., 
XI, 33-34, 1901.) ~ 
Report of assistant geologist. W. H. Norton. (Iowa Geol. Surv., 
XII, 23-34, 1902.) 
Report of assistant geologist . . W. H. Norton. (Iowa Geol. Surv., 
XIil, 17-19, 1903.) 
Report of assistant state geologist. O. H. St. John. (Second 
Ann. Rep. State Geologist, 84-87, 1868.) 
Report of assistant state geologist. C. R. Keyes. (Iowa Geol. 
. Surv., I, First Ann. Rept., 7-9, 1893.) 
Report of assistant state geologist. C. R. Keyes. (Iowa Geol.' 
Surv., ill, 29-37, 1895.) 
Report of assistant state geologist. C. R. Keyes.. (Iowa Geol. 
Surv., IV, 27-28, 1895.) 
754 ANNOTATED BIBLIOGRAPHY 
Report of assistant state geologist, H. F. Bain. (Iowa Geol. 
Surv., IV, 29-30, 1895.) 
Report of assistant state geologist, H. F. Bain. (Iowa Geol. 
. V, 27-28, 1896.) 
Report of assistant state geologist. A. G. Leonard. (Iowa Geol. 
Surv., VII, 29-30, 1897.) 
Report of assistant sta~e geologist. H. F. Bain. Iowa Geol. 
Surv., VIII, 26-29, 1898.) 
Report of assistant state geologist, H. F. Bain. (Iowa Geol. 
.surv., IX, 25-27, 1899.) 
Repprt of assistant state geologist. A. G. Leonard. (Iowa Geol. 
, Surv., XI, 31-32, 1901.) 
Report' of assistant state geologist. A. G. Leonard. (Iowa Geol. 
. Surv., XlI, 28-32, 1902.) 
Report of assistant state geologist. A. G. Leonard. (Iowa Geol. 
. Sllrv., Xl;II, 13-15, 1903.) 
Report of assistant state geologist. T. E. ,S,!,,-vage. , (Iowa Geol. 
Surv., XV, 12-14, 1905.) 
. Report 'of 'assistant slaie geologist. T. E. Savage. (Iowa Geol. 
Surv., XVI, 13-15, 1906.) 
Report ' of assistant 'state geologist. J. H. Lees' . . (Iowa Geol. 
Surv., XVII, 7-10, 1907.) . 
Report of assistant state geologist. J. H. Lees . . (Iowa Geol. 
Surv., XVIII, 6-9, 1908.) 
Report of chemist. Gustavus Hinrichs. (First Ann. Rep. State 
Geologist, 9-10, 1868.) . 
Report ' of chemist,. Gustavus Hinrichs. (Second Ann. Rep. 
State Geologist, 263-279. 1868.) 
Report of chemist. G. E. Patrick. (Iowa Geol. Surv., III, 39~ 
44, 1895.) 
Report of chemist. 
1895.) 
G . . E. Patrick. ' (Iowa GeoL Surv., IV, 31-33,. 
, . 
Report of chemist. J. B. Weems. (Iowa Geol. SUi'v.,X, 39-40, 
1900.) 
Report of chemist. J. B. Weems: (Iowa GeoL SurY., XI, 36, 
1901.) 
Report of chemist. J. ,RWeeins: , (Iowa ' Geot Surv:.~ XII; 35, 
1902.) 
IOWA GEOLOGY AND MINING 755 
Report of chemist. J. B. Weems. (Iowa' Geol. Stirv., XIII, 20, 
1903.) , 
Report of geological examination of bluffs recently exposed by 
C., R. I. & P. R. R. W. H. Pratt: (Proc. Davenport 
Acad. Sci., I, 96-99, 1876.) 
Report of geological exploration of Iowa, Wisconsin and Illinois, 
made under , instructions of secretary of treasury of 
United States in autumn of 1839. D. D. Owen. (House 
of Rep., Exec. Doc., 26 Cong., 1st Sess., No. 239, 161 pp., 
1840.) 
Report of geological survey of state of Iowa. J. Hall. (Vol. I, 
pp. t-xv, and 1-724, 1858.) 
Report of geological survey 'of the state of Iowa. C. A. White. 
(Vol. I, pp. i-viii and 1-391,1870.) 
Report of geological survey' of Iowa. C. A. White. (Vol. II, 1-
435, 1870.) 
~eport of geological survey of Wisconsin, Iowa and Minnesota. 
D. D. Owen. (One volume, 1-638, 'Philadelphia, 1882.) . 
Report on invertebrate cretaceous and tertiary, fossils of upper 
, Missouri country. F. B. Meek. ' (U. S. Geol. Burv. 
Terr., IX, .1876.) Numerous incidental references to 
Iowa are made. 
Report of James Hall in relation to geological survey. James 
Hall. (Iowa Legislative Doc., 1859-60, 15 pp., 1869.) 
Report of meteorites. C. U. Sheppard. (Am. Jour. Sci., (2), 
VI, 402-417, 184$.) 
Report of paleontology of eastern Nebraska, with remarks on 
rocks of that district. F. B. Meek. (Final Report U. 
S. Geol. Surv. Nebraska, 83-245, 1872.) 
Report of secretary on mineral production. N. E. Newman. 
(Iowa Geol. Surv., VIII, 30-49, 1898.) 
Report of $tate geologist, first annual, for 1892. S. Calvin. (Iowa 
Geol. Surv., I, 3-5, 1893.) 
Report of state geologist, second annual, for 1893. S. Calvin. 
(Iowa Geol. Surv., III, 19-27, 1895.) 
Report of 'state geologist, third annual, for 1894. S. Calvin. 
(Iowa Geol. Surv., IV, 19-26, 1895.) 
756 ANNOTATED BIBLIOGRAPHY 
Report of state geologist, fourth annual. S. Calvin. (Iowa Geol. 
Surv., V, 12-25, 1896.) 
Report of state geologist, fifth annual. S. Calvin. (Iowa Geol. 
: Surv., VII, 11-37,1897.) 
Report of state geologist, sixth annual. S. Calvin. (Iowa Geol. 
Surv., VIII, 11-23, 1898.) 
Report of state geologist, seventh annual. _ S. Calvin. (Iowa 
Geol. Surv., IX, 11-24, 1899.) 
Report of state geologist, eighth annual.. S. Calvin. (Iowa 
Geol. Surv., X, 11-27, 1900.) 
Report of state geologist, ninth annual. S. Calvin. (Iowa Geol. 
Surv., XI, 11-30, 1901.) 
Report of state geologist, tenth annual. S. Calvin. (Iowa Geol. 
Surv., XII, 11-27, 19'02.) 
Report of state geologist, eleventh annu~l. S. Calvin. (Iowa 
Geol. Surv., XIII, 11-13, 1903.) 
Report of state geologist, - twelfth annual. S. Calvin. (Iowa 
Geol. Surv., XIV, 3-6, 1904.) 
Report , of state geologist, thirteenth annual. F. A. Wilder. 
(Iowa Geol. Surv., XV, 3-11, 1905.) _ 
Report of state geologist, fourteenth annual. F. A. Wilder. 
(Iowa Geol. Surv.; XVI, 1-12, 1906.) 
Report of state geologist, fifteenth annual. S. Calvin. (Iowa 
Geol. Surv., XVII, 1-6, 1907.) 
Report of state geologist, sixteenth annual. S. Calvin. (Iowa 
Geol. Surv., XVIIi, 1-5, 1908.) 
Report of state geologist, seventeenth annual. S. Calvin. (Iowa 
Geol. Surv., XIX, xiii-xiv, 1909.) 
Report of state geologist, eighteenth annual. S. Calvin. (Iowa 
Geol. Surv.,XX, xi-xv, 1910.)-
Reports of state geologist, .nineteenth and twentieth annual. G. 
F. Kay. (Iowa Geol. Surv., XXI, ix-xvi, 1912.) 
Report on fossil diatomaceous deposit in Muscatine county, 
Iowa. P. C. Myers. (Proc. Iowa Acad. Sci., VI, 52~53, 
1899.) 
Report on interglacial eart~ from Iowa. F. H. Knowlton. (Elev-
enth Ann. Rept., U. 8. G. S., pt. i, 493, 1891.) 
IOWA GEOLOGY AND MINING 757 
Republication of descriptions of lower carboniferous crinoidea 
from Hall collection now in American Museum of Nat-
ural History, with illustrations of original type speci-
. mens not heretofore figured. R. P. Whitfield. (Mem. 
American Mus. Nat. Rist., I, pt. i, 1-37, 1893.) 
Resources of Iowa, geology and geologic, S. Calvin. (Mines a.:ild 
Minerals,. XXil, 560-561, 1902.) 
Resources of Iowa; geology and geological. S. Calvin. (Proc .. 
. International ¥ining Congress, Fourth Sess., 52-56, 
1901.) 
Resources of Iowa, Portland-cement. H. F. Bai):l. (Bull. D. S. 
G. S., No. 243, 147-165, 1905.) . 
Results of recent geological work in Madison county. J. L. Til-
ton. (Proc. Iowa Acad. Sci., IV, 47-54, 1897.) 
ltevelation and geology. S. Calvin. · (Pamphlet, 27 pp., 1909.) 
Review of progress of American invertebrate paleontology for 
1889. C. R. Keyes. (American Naturalist, XXIV, 131-
139, 1890.) . 
Review of progress of American invertebrate paleontology. for 
year 1890. C. R. Keyes. (American Naturalist, XXV, . 
. 327-333, 1891.) 
Revised list of loess fossils from Des Moines. C. R. Keyes. (Iowa 
. . Geol. Surv., VII, 344, 1897.) 
Revision of palreocrin0idre, part i. C. Wachsmuth and F . .sprin-
ger. (Proc. Acad. Nat. Sci. Philadelphia, 1879, 226-379, 
1879.) 
Revision of palreocrinoidre, part. ii. C. Wachsmuth and F. Sprin-
ger. (Proc. Acad. Nat. Sci. Philadelphia, 1881, 177-314, 
1881.) 
Revision of palreocrinoidre, part iii, section 1. 'C. Wachsmuth 
and F. Springer. (Proc. Acad. Nat. Sci. Philadelphia. 
1885, 225-364, 1885.) 
Revision of palreocrinaidre, part iii, section 2. C. Wachsmuth 
and F. Springer. (Proc. Acad. Nat. Sci. Philadelphia, 
64-226, 1886.) ' . 
Rhizopods. 
Composition and origin of Iowa chalk. S. Calvin. (Iowa 
Geol. Surv., III, 211-236, 1895.) 
.. 
758- ANNOT~TED BIBLIOGRAPHY 
Occurrence of rhizopods in Pella b.eds in Iowa. J. A. U dden. 
(Proc. Iowa Acad. Sci., IX, 120, 1902.) 
Rhizopods in Pella beds in Iowa. J. A. lfdden. (Proc. Iowa 
Acad. -Sci., IX, 120, 1902.) 
Richesses houilleres, nous avons eu de grandes. C. R. Keyes. 
(La Chronique Industrielle, Trente-cinquiene Annee, 
No. 102, 1-2, 1912.) 
Richthofen's theory of loess in light of deposits of the Missouri. 
J. E. Todd. (Proc. American Assoc. Adv. Sci., XXVII, 
231-239, 1878.) . 
Ringgold County. 
Brief reference to surface features. C. A. White. (First 
Ann. ~ep. State Geologist, 43-45, 1868.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa: Geol. Surv;,~, 
536 pp., 1894.) , 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396,' 1909.) 
General description. C. A. White. (Geology of Iowa, I, 
328-330, 1870.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U . 
.s. Geol. Surv., Water Supply Paper No. 29.3, 994 pp., 
~tl) . 
River channels., buried, in southeastern Iowa. O. H. Gordon. 
(Iowa Geol. Surv., III, ' 237-255, 1895.) 
River-channels of central Iowa, preglacial. C. R. Keyes. (The 
Annals of Iowa, Historical Quarterly, VIII, 13-17, 1907.) 
River-ice, striatiqn of rocks. J. E. Todd. (American Geologist, 
. IX, 396-400, 1892.) 
River ridges, loess of the paha. B. -Shimek. (Proc. Iowa Acad . 
. -Sci., XV, '117-124, 1908.) 
Rivers. 
Accretion of floodplains by means of sand-bars. H. Simp-
son. (Proc. Iowa Acad. Sci., X, ' 54-56, 1903.) 
Buried river channels in southeastern Iowa. C. H. Gordon. 
(Iowa Geol. Surv., III, 237-255, 1895.) 
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Development of . ea.stern part of Mississippi drainage sys~ 
tern. L. G. Westgate. (American Geologist, XI, 245· 
260,~ 1893.) 
Frozen streams of Iowan drift-border. A. G. Wilson. (Amer-
. ican Geologist, XVII, 364-371, 1896.) 
General 4escription. J. D. Whitney. (Geology ,of Iow:a, I, 
2-11, 1858.) 
General drainage features. C. A. White. (Geology of Iowa, 
I, 35-70, 1870.) 
Geology of Boone county. S. W. ,Beyer. (Iowa Geol. Snrv., 
V, 167-232, 1896.) 
Geology of Cerro Gordo county. S. Calvin. (Iowa Geol. 
Surv. VII, 117-195, 1897.) 
Geology of Polk county. H. F. Bairi. . (Iowa Geol. Surv., 
VII, 263-412, 1897.) 
Geology of Scott county. W. H. Norton . . (Iowa Geol Surv., 
IX, 389-519, 1899.) 
Geology'of ,Story county. S. W. Beyer. (Iowa Geol. Surv., 
IX, 155-245, 1899.) 
Geology of Tama county. T. E. Savage . . (Iowa Geol. Surv., 
Xill, 185-253, 1903.) 
Geology of Washington county. H. F . Bain. (Iowa Geol. 
Surv., V, 115-173, 1896.) 
Geology ' of Webster county. F. A. Wilder. (Iowa Geol 
Surv., XII, 63-235, 1902.) 
.Lower rapids' of Mississippi river. F. Leverett. (Journal 
o~ Geology, VII, 1-22, 1899.) 
Old ch~nnels of Mississippi in southeastern Iowa. F. Lev-
erett. (Annals of Iowa, Historical Quarterly, (3), V, 
38-51, 1901.) 
Physiographic development of upper Mississippi valley. O. 
H. Hershey. (American Geologist, XX, 246-268, 1897.) 
Preglacial river-channels of central Iowa. . C. R. Keyes. 
(The,Annals of Io:wa, Histopc~l Quartetly, VIII, 13-17, 
1907.) , 
Preglacial · valleys of Mississippi and tributaries. Frank 
Leverett. (Journal of Geology, III, 740-763, i895.) 
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Relation of Wisconsin and Kansan drift-sheets in, central 
Iowa and related phenollj.ena. H. F. Bain. (Iowa Geol. 
Surv., VI, 429-476, 1897.) 
Some features of channel of Mississippi river between Lans-
ing and Dubuque, and their probable history. S. Cal-
vin. (Proc. Iowa Acad. Sci., XIV, 213-220, 1907.) 
Striation of rocks by river-ice. J. E. Todd. (American Ge-
ologist, IX, 396-400, 1892.) 
Riverside Sands (Tertiary). 
Geology of Plymouth county. H. F. Bain. (Iowa Ge,ol. 
Surv., VIII, 315-355) 1898.) 
Sundry provincial and lqcal phases of general geologic sec-
tion of Iowa. C. R. Keyes... (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1913.) 
Road Metal. 
Betterment of our public highways. C. R. Keyes. (The 
Amials of Iowa, Historical Quarterly, V, 372-379, 1902.) 
Burnt clay for roads in the west. C. R. Keyes. (American 
Monthly Review of Reviews, XXV, 72-74, 1902.) 
Economic aspects of work in pure science. C. R. Keyes, 
(The Annals of Iowa, Historical Quarterly, V, ,392-393, 
1902.) 
Geology of Benton county. T. E. Savage. (Iowa Geol Surv" 
XV, 125-225, 1905.) 
Geology of Black Hawk county. M. F. Arey. (Iowa Geol. 
Surv., XVI, 407-452, 1906.) 
. Geology of Boone county. S. W. Beyer. (Iqwa Geol. Surv., 
V, 167-232, 1896.) 
Geology of Buchanan county. S. Calvin .. (Iowa Geol.surv., 
VIII, 201-253, 1898.) 
Geology of Cedar county. W. H. Norton. (Iowa GeoL Surv., 
XI, ' 279-396, 1901.) 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., XVI, 213-317, 1906.) 
Geology of Dallas county. A. G. Leonard. (Iowa GeoL 
Surv., VIII, 51-116, 1898.) 
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G:eology of Davis county. M. F. Arey. · (Iowa GeQl. ·Surv., 
XX, 487-524, 1910.) 
Geology of Delaware county. S. Calvin. (Iowa Geol.Surv., 
Vill, 119-199~ 1898.) 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv . ..III, 409-492, 1894.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa GeQl. Surv., X, 379-651, 1900.) 
Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1905.) 
Geology of Grundy county. M. F. Arey. (Iowa.GeoL Surv., 
XX, 61-95, 1910.) 
Geology of Hardin county. S. W. Beyer. (Iowa Geol. 
Surv., X, 243~305, 1900.)' . 
Geology of Harrison and Monona countietf, . B. Shimek. 
(Iowa Geol. Surv., XX, 271-483, 1910.) . 
Geology of Howard county. S. Calvin, (Iowa G-eQl. Surv., 
XIII; 21-78, 1903.) , 
Geology of Jasper cotinty. I. A. Williams. .(Iowa Geol. 
Surv., XV, 277-367, 1905.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Burv., 
VII, 33-116, 1897.) 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., V, 
33-112, 1896.) 
Geology of Keokuk county. H. F. Bain. (Iowa Geol. Surv., 
IV, 255-311, 1895.) 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., 
III, 305-407, 1894.) 
Geology of Lyon and Sioux counties. F. A .. Wilder. (Iowa 
Geol. Surv., X, 85-184, 1900.) 
Geology of Madison county. J. L. Tilton and H. F . Brun. 
(Iowa Geol. Surv., VII, 489-539, 1897.) . 
Geology of Mahaska county. H. F. Bain. (Iowa Geol. .S'\lrY.;, 
IV, 313-380, 1895.) 
Geology' of Marshall county. S. W. Beyer. (Iowa Geol. 
Burv" VII, 197-262, 1897.) 
49 
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Geology of Mitchell ~ounty. S. Calvin. (Iowa Geol. Surv., 
XIII, 293-362; 1903.) 
Geology of Monroe county. S. W. Beyer and L. E. Young 
(Iowa Geol. Surv., XIII, . 353~433, 1903.) 
Geology of Montgomery county. E. H. LonsQale. (Iowa 
Geol. Surv., IV, 381-449, 1895.) 
Geology of Polk county. H. F. Bain. (Iowa Geol. Surv., 
VII, 263-412, 1897.) 
Geology of Pottawattamie. county. J. A. Udden. (Iowa 
Geol. Surv., XI, 199-277, 1902;) .' 
Geology of Scott county. W. H. Norton. (Iowa Geol. Surv., . 
IX, 389-519, 1899.) 
Geology of Story county. S. W. Beyer. (Iowa Geol. Surv., 
IX, 155-245, 1899.) 
Geology of Van Buren county. C. H. Gordon. (Iowa Geol. 
Surv., ~V, 197-254, 1895.) 
Geology of Wapello county. A. G. Leonard. (Iowa Geol. 
Surv., XII, 439-499, 1902.) . 
Geology of Washington county. H. F. Bain . . (Iowa Geol. 
Surv., V, 115-173, 1896.) 
Geology of Webster county. F. A. Wilder. (Iowa GeoL 
. Surv., XII, 63-235, 1902.) 
Geology of Winneshiek county. S. Calvin. , (Iowa Geol. 
Surv., XVI, 37-146,1906.) 
Occurrence in Iowa. C. A. White. (Geology of Iowa, IT, 
329-330, 1870.) 
Work . and scope of the geological survey. C. R. Keye@. 
(Iowa Geol. Surv., III, 47-98, 1894.) 
Roads in the West, burnt clay. C. R. Keyes. (American Month-
. ly Review of Reviews XXV, 72-74, 1902.) 
. Rockford Shales. (See Lime C1·eek' Shales.) 
Rock-Seorings of great ice inv~sions. T. C. Chamberlin. (Sev-
enth Ann. Rep., U. S. Geol. Surv., 147-248, 1888.) 
Roekville Conglomerate (Cretaceous). 
Geological formations of Iowa. C. R. Keyes. (Iowa Geol. 
Surv., I, 125, 1898.) 
Geology of Delaware COl}nty. S. Calvin. (Iowa Geol. Surv., 
VIII, 119-199, 1898.) 
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Pleistocene history of northeastern Iowa. W J McGee. 
(Eleventh .Ann. Rept., U. S. Geol. Surv., 304, 1893.) 
Rock Weathering. . . 
Living plants as geological factors. B. Shimek. (Proc. 
Iowa Acad. Sci., X~ 41-48, 1903.) 
Preglacial elevation of Iowa. H. F. Bain. (Proc. Iowa 
Acad. Sci., II, 23-26, 1895.) 
Rutile. 
Annotated catalogue of minerals. C. R. Keyes. (Iowa 
Geol. Surv., I, 181-196, 1893.) 
Geology of Lee county. C. R. Keyes. (Iowa ·Geol. Surv.~ 
ill, 305-407, 1894.) 
Sabula Limestone. 
Sundry provincial and local phases of general geologic s~c­
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sei., 
XIX, 147-151, 1912.) . 
Upper-silurian in northeastern Iowa. A. G. Wilson. (Amer-
ican Geologist, XVI, 275-281, 1895.) 
Sac County. 
Composition and origin of Iowa chalk. S. Calvin. (Iowa 
Geol. Surv., III, 211-236, 1895.) 
General description. O. H. St. John. (Geology of Iowa, 
IT, 150-158, 1870.) . 
Geology of clays. S. W. Beyer and I. A. Williams. (lowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Sac and Ida counties. T. H .. Macbride. (Iowa 
Geol. Surv., XVI, 509-548, 1906:) 
Geology of quarry products. S. W. Beyer and I. A. Wil, 
Iiams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
·Observations in vicinity of Wall lake. F. A. Wilder. (Proc. 
Iowa Acad. Sci., VII, 77-82, 1900.) . 
Underground water resources . of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa: W. H. Norton. 
(U. S .. Geol. Surv., Water Supply Paper No. 293, 994 
pp., 1912.) 
Sac county, geology. T: H. Macbride. (Iowa Geol. Burv.; XVI, . 
509-548, 1906.) 
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Saint\Louis Limestone. (See St. Louis Limestone.) 
Samt Peter Sandstone. (See St. Pet~r Sandstone.) 
SaJem Limestone. (See Spergen Limestone.) 
SaJem limestone and its stratigraphic relations in southeastern 
Iowa. F. M. Van Tuyl. (Proc. Iowa Acad. Sci., XIX, 
167-168, 1912.) 
S.aJ.em limestone and its stratigraphic relations in southeastern 
Iowa. F. M. Van Tuyl. (Science, N. S., XXXVI, 569, 
1912.) 
Saline Springs. 
Geology of Davis county. M. F. Arey. (Iowa Geol. Surv., 
XX, 487-524, 1910.) 
Salt springs of Iowa. .C. A. White. (Geology of Iowa, II, 
334-336, 1870.) 
Salisbury, R. D., T. C. Chamberlin and. Preliminary Paper on 
Driftless Area of Upper Mississippi Valley. (Sixth 
Ann. Rep., U. S. Geol. Surv., pp. 199-322, Washington, 
1886.) See T. C. Chamberlin and R. D. Salisbury, 1886. 
Samuel Calvin. H. Foster Bain. ' (Journal of Geology, XIX, 
385-391, 1911.) 
Samuel Calvin. George F. Kay. (Science, N. S., XXXIV, 106-
107, 1911.)" 
Sand-bars, accretion of flood-plains. ,H. Simpson. (Proc. Iowa 
Acad. Sci., X, 54-56, 1903.) 
$and-lime 'Brick. 
Mineral production in Iowa in 1904 . . S. W. Beyer. (Iowa 
Geol. Surv., XV, 15-32, 1905.) 
Mineral production in Iowa; in 1905. S. W. Beyer. (Iowa 
Geol. Surv., XVI., 17 ~36, 1906.) 
Mineral production in Iowa in 1907. S. W. Beyer. (Iowa 
- Geol. Surv., XVIII, 11-28, 1908.) 
Mineral production in Iowa in 1908. S. W. Beyer. (Iowa 
Geol. Surv., XIX, 1-20, 1909.) 
Mineral production in Iowa in 1909 and 1910. S. W. Beyer. 
(Iowa Geol. Surv., XXI, 1-28, 1912.) 
Sands and gravels in western Iowa, Aftonian; B. Shimek. (BulL 
Geol. Soc. America, XX, 399-408, 1909.) . , 
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Sands (Building) . 
. Drift. O. A. White. (Geology of Iowa, I, 84, 1870.) 
Ge9logy of Allamakee county. S. Oalvin. (Iowa Geol. 
Surv., IV, 35-111, 1895.) 
Geology of Benton county. T. E. Savage. (Iowa. Geol. 
Surv., XV, 125-225, 1905.) .' 
·Geology of Butler county . . M. F~ Arey. (Iowa Geol. Surv., 
XX, 1-59, 1910.) 
Geology of Oedar county. W. H. Norton. (Iowa Geol. Surv., 
XI, 279-396, 1901.) ' . 
Geology of Olay and O'Brien counties. ' T. H. Macbride. 
(Iowa Geol. Surv."XI, 461-508; 1901.) 
Geology of Clinton county. J. A.Udden. (Iowa Geol. 
Surv:, XV, 369-431, 1905.) 
Geology of Des Moines county. O. R. Keyes. (Iowa .Geol. 
Surv., ill, 409-492, 1894.) . 
Geology of Fayette county. T. E. Savage. (Iowa .Geol. 
. Surv:, XV, 433-546, ~90p.) , . 
Geology of Franklin co~nty. 1. A. Williams. ~Iowa Geol. 
Snrv., XVI, 453-507, 1906.)' , 
I 
Geology of Grundy county. M. F. Arey. (Iowa Geol. 
Surv., XX, 61-95, 1910.) 
Geology of Hamilton and Wright comities. T. H. Macbride.. 
(Iowa Geol. Surv., XX, 97-138, 1910.) 
Geology of Hardin county.. S.W. Beyer. . (Iowa Geol. 
Surv., X, 243-305, 1900.) 
Geology of Harrison and .Monona counties. B. Shimek. 
(Iowa Geol. Surv., XX, 271-483, 1910.) 
Geology of Henry county. rr. E. Savage. . (Iowa Geol. 
Surv., XII, 237-302, 1902.) . 
Geology of Humboldt county. ~. H. Macbr.ide. now a Geol. 
Surv., IX, 109-154, 1899.) 
Geology of Jackson , G<;rqnty,. ';r. E.' Savage. . (Iowa Geol. 
Surv., XVI, 563-648, 1906.) 
Geology of J aspe.r county. I I. A. Williams. (Io-yva Geol. 
Surv., XV, 277-362, 1905.) '. . 
Geology of Johnson county . . S. Oalvin. (Iowa Geol. Surv., 
VII, 33-116, 1897.) 
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Geology of Jones county. S. Calvin. (Iowa Geol. Surv., 
V, 33-112, 1896.) 
Geology of Lee county. C. R Keyes. (Iowa Geol. Surv., 
III, 305-407, 1894.) 
Geology of Linn county. W. H. Norton. (Iowa Geol. Burv" 
IV, 121-194, 1895.) 
Geology of Louisa county. J~. A. U dden. (Iowa Geol. Surv., 
XI, 53-126, 1901.) 
Geology of Marshall county. S. W. Beyer. (Iowa Geol. 
Surv., VII, 197-262, 1897.) 
Geology of Mills and Fremont counties. J. A. Udden, (Iowa 
Ge'ol. Surv., XIII, 123-183, · 1903.) 
Geology of Monroe county. S.W. Beyer and L. E. You~g. 
Iowa Geol. Surv., XIII, 353-433, 1903.) 
Geology of Montgomery county. E. H. Lonsdale. (Iowa 
Geol. Surv., IV, 381-449, 1895.) 
Geology of Muscatine county. J. A. U dden. (Iowa Geol. 
Surv., IX, 247-380, 1899.) 
Geology of Osceola and Dickinson counties. . T. H. Mac-
bride. (Iowa Geol. Surv., X, 185-239, 1900.) 
Geology of Story county. S. W. Beyer. (Iowa Geol. Surv., 
IX, 155-245, 1899.) 
Geology of Tama county. T. E. Savage. ' (Iowa Geol. Surv., 
XIII, 185-253, 1903.) 
Geology of Woodbury county. H. F. Bain. (Iowa Geol. 
Sun:., V, 241-299, 1896.) 
Mineral production in Iowa in 1906. S. W. Beyer. (Iowa 
Geol. Surv., XVII, 11-25, 1907.) 
Mineral production in ,Iowa in 1907. S . . W. Beyer. (Iowa 
Geol. Surv., XVIII, 1~-28, 1908.) 
Mineral production in Iowa in 190~. S. W. Beyer. {Iowa 
Geol. Surv., XIX, 1-20, 1909.) 
Mineral production in Iowa in 1909 and 1910. S. W. Beyer. 
(Iowa Geol. Surv., XXI, 1-28,' 1912.) 
Occurrences in Iowa. C. A. White. (Geology of Iowa, II, 
322-323, 1870.) 
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Sangamon Interval. 
Buchanan 'gravels, an interglacial deposit in Buchanan coun-
ty, Iowa. S. Calvin. (Proc. Iowa Acad. Sci., III, 58-60, 
1,896.) 
Buchanan gravels; an interglacial deposit in Buchanan 
county. S. Calvin. (American Geologist, XVII, 76-78, 
1896.) 
Geology of Cerro Gordo county. S. Calvin. (Iowa Geol, 
Surv., VII, 117-195, 1897.) 
Geology of Louisa county. J. A. Udden. (Iowa Geol. Surv., 
XI, 53-126, 1901.) 
Geology of Muscatine county. J. A. Udden. (Iowa Geol. 
Surv., IX, 247-380, 1899.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. Surv., 
IX, 389-519, 189~.) 
Interglacial deposits of northeastern Iowa. S. Calvin. (Proc. 
Iowa Acad. Sci., V, 64-70, 1898.) 
Mississippi valley between Savanna and Davenport. J. E. 
Carman. (Bull. Illinois Geol. Surv., No. 13, 96 pp., 
1909.) 
Present phase of pleistocene' problems in Iowa. S. Calvin. 
(Bull. Geol. Soc. America, XX, 133-152, 1909.) 
Sundry proyincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Synopsis of drift deposits of Iowa. S. Calvin. (American 
Geologist, XIX, 270-272, 1897.) 
Weathered zone (Yarmouth) between Illinoian and Kansan 
till-sheets. Frank Leverett. (Journal of Geology, VI, 
238-243, ~898.) 
Weathered zone (Sangamon) between Iowan ~oess and Illi-
noian till-sheet. Frank Leverett. ' (Journal of Geology, 
VI, 171-181, 1898.) 
Sangamon weathered zone between Iowan loess and Illinoian 
till-sheet. F. Leverett. (Proc. Iowa 4-cad. Sci., V, 71-
80, 1898.) 
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Sangamon weathered zone between Iowan l.oess and TIlin&tan 
till-sheet. Frank Leverett. (Journal of Ge.ology, VI, 
i71-181, 1898.) . 
Sanitary analyses of some Iowa deep~well waters. J. B. Weems. 
(Proc. Iowa Acad. Sei., IX, 63-70, 1902.) 
Sardeson, Frederick W. Carboniferous Formations of Humboldt, 
Iowa. (America,,- Geologist, Vol. XXX, pp. 300-312, 
" Minneapolis, 1910.) Redescription is made of several 
fo'ssils occurring in the Kinderhook oolite. 
Sa,rdeson, ,Frederick W. Ga.lena Serie's. (Bull. Geol. S.oc. Amer-
ica, Vol. XVIII, pp. 179-194, New York, 1907.) This 
is a review and a discul'lsion of the nomenclature and 
, subdivision of the Ordovician section in Iowa, Minne-
sota and Wisconsin. 
Sardeson, Frederick W. Remarks on Loess. (Proc. Iowa Acad. 
Sci., Vol. V, PI>. 11-12, Des Moines, 1898.) Desirability 
of more exact terminology is pointed out. 
Sardeson, Frederick W:, andC. W. 'Hall. Magnesian series .of 
Northwestern States. (Bull. Geo1. Soc. America, Vol. 
VI, pp. 167-198, Rochester, 1895.) In describing. the 
lithologic and faunal features of the sequence numer-
ous references are made to Iowa localities. 
Sardeson, Frederick W., C. W. Hall and. Paleozoic Formations 
of 'Southeastern Minnesota. (Bull. Ge.o1. Soc. America, 
Vol. III, pp. 331-368, 1892.) See C. W. Hall and F. W. 
Sardeson, 1892.) 
Satin-spar from Dubuque. A. G. Leonard. (Proc. Iowa Acad. 
Sci., I, pt. iv, 52-55, 1894.) , 
Savage, T. E. Buried Peat-bed In Dodge Township, Union 
County, Iowa. (Proc. Iowa Acad. Sci., Vol. XI, 'pp. 103-
109, Des Moines, 1904.) A bed, 6 feet thick, in which 
many plant remains' are identified, is described, and 
regarded as of Mtonian age. 
Savage, T. E. Drift Exposures in Tama County. (Proc. Iowa 
Acad. Sci., V 01. VIII, pp. 275-278, Des Moines, 1901.) 
Two till-sheets are described. ' 
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Savage, T. E. Geology of ' Benton County. (Iowa Geol. SurY., 
Vol. XV, pp. 125-225, Des Moines, 1905.Y The follow-
ing features are described in detail: 
Introduction, location and area, earlier geological work. 
Physiography, topography, the Iowan-Kansan border, the 
Kansan area, the Iowan area, altitudes, drainage. 
Geologic&.l formations, general relations of strata, table of 
formations; Middle Devonian series, Wapsipinicon 
stage, Coggan beds, Fayette breccia, Cedar Valley 
stage, general section of the Cedar Valley; Mississippian 
series, Kinderhook stage; Pleistocene system, Pre-Kan-
san stage, Kansan stage, Buchanan gravels, Iowan stage, 
loess; l?ost-Glacial deposits, alluvium, ' cumulose depos-
its, eolian deposits; soils; unconformities; deformations. 
Economic products, building-stones, limes, road materials, 
sands, clays, copper, water-suppiies. ' 
Savage, T. E. Geology of Fayette County. (Iowa Geol. Surv., 
Vol. XV, pp. 433-546, Des Moines, 1905.) The consid-
eration of the following topics is inclu.ded: 
Introduction, iocation and area, earlier geological work. 
Physiography, topography, Iowan-Kansan border, area of 
Iowan drift, area of Kansan drift, table of altitudes, 
drainage. 
Stratigraphy, general relations of strata, table of forma-
tions; Ordovician system, Galena-Trenton stage, Maquo-
keta stage, typical exposures, lower Maquoketa divis-
ion, upper Maquoketa division, general section of the 
Maquoketa shales; Niagara series, Delaware stage; De-
vonian system, Wapsipinicon stage, Cedar Valley stage; 
residual m~terials; Pleistocene system, pre-Kansan 
stage, Mtonian stage, Kansan stage, Buchanan gravels; 
Iowan stage, Iowan loess, Iowan gravels; deformations 
and unconformities; soils. 
, Economic products, building-stones, limes, clays, sand, 
road-materials, cement materials; water-supplies; 
water-powers; lead, copper, gold. 
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Savage, T. E. Geology of Henry County. (Iowa Geol. Surv.~ 
Vol. XII, pp. 237-302, Des Moines, 1902.) The follow-
ing fel:!-tures are described: 
Introduction, location and area, earlier geological work. 
Physiography, . topography, table of elevations, drainage. 
Stratigraphy, general relations of .strata; Carboniferous 
system, Mississippian series, Keokuk limestone, Saint 
Louis limestone, Pennsylvanian. series; Pleistocene sys-
tem, Kansan drift, Buchanan gravels, Illinoian drift, 
loess, alluvium; . deformations; unconformities. . 
Economic products, soils, coal, building-stones, limes, sands, 
clays, water-supplies. 
Savage, T. E. Geology of Jackson county. (Iowa Geo1. Surv., 
VoL XVI, pp. 5.63-648, Des Moines, 1906.) The fol-
lowing topics are considered: . 
Introduction, location and area, earlier geological work. 
Physiography, topography, alluvial areas, terraces, alt.i-
tudes, drainage, Maquoketa river, Goose Lake channel, 
North Fork of Maquoketa river, South Fork of Maquo-
keta river, Lytle creek, Farmer creek, Bear creek, 
Prairie creek, Deep creek, Brush creek, Morts creeK, 
Mill creek, other streams. 
Stratigraphy, general relations of strata, table of forma-
tions; Ordovician system, Galena stage, typical expos-
ures, Maquoketa stage, 'distribution, typical exposures, 
summary; Silurian system, Niagara series, Hopkinton 
stage, Gower stage; Devonian system ; Carboniferous 
system,· Pennsylvanian series, Des Moines · stage, re-
sidual materials; Pleistocene system, Kansan stage, 
Kansan drift, Iowan stage, Iowan drift area, loess, dis-
tribution, post-glacial deposits, alluvium, eolian depos-
its; soils, loess soils, sandy soils, alluvial soil, residual 
soil; deformations; uiJ..conformities. 
Economic products, soils, building-stones, Galena limestone, 
Maquoketa beds, Hopkinton stage, . Gower stage, Des 
Moines sandstone, limes, sands, clays, Preston plant, 
Maquoketa plant, water-supplies. 
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Savage, T. E. Geology of Tam,a, CQunty. (Iowa Geol. S~rv., 
Vol. XIII, pp. 185-253, Des Moines, 1903.) The fol-
lowing topics are considered in detail: 
Introduction, location and area, earlier geological work. 
Physiography, topography, general description, Iowan drift-
plain, Kansan drift area.s, fl.oocJ-p~ains, elevations, drain. 
age, Iowa river, Wolf creek, Deer creek, Salt creek, ' 
Richland creek, history of drainage. 
Stratigraphy, general relations of strata; Deyonian system, 
Cedar Valley limestone, Kinderhook stage, typical ex-
posures; Des Moines stage; Pleistocene system,' pre-
Kansan drift, Kansan drift, Iowan drift, loess, postgla-
cial deposits; unconformities; preglacial surface; soils. 
Economic products, building stones, limes, sands, clays, 
water-supplies. 
Savage, T. E. Preliminary Report on Peat Resources of Iowa. 
(Iowa Geol. Surv., Bull. No.2, pp. 5-21, Des Moines, 
1905.) 
Savage, T. E. Report of Assistant State Geologist. (Iowa Geol. 
Surv., Vol. XV, pp. 12-14, pes Moines, 1905.) Brief 
statement is made of the personal work of the year. 
Savage, T. E. Report of Assistant State Geologist. (Iowa Geol. 
Surv., Vol. XVI, pp. 13-15, Des Moines, 1906.) Per-. 
sonal work of the year is reviewed. 
Savage, T. E. Report on Tests of Iowa Coals made at Govern-
ment coal-testing Plant at Louisiana Purchase Expo-
sition, St. Louis, Mo., 1904. Iowa Geol. Surv., Bull. 
No.2, pp. 22-38, ·Des Moines, 1905.) 
Savage, T. E. Toledo Lobe of Iowan Drift. (Proc. Iowa. Acad. 
Sci., Vol. X, pp. 123-129, Des Moines, 1903.) , A long 
local extension of the drift-sheet is described. 
Saverton Shales. 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409-492, 1894.) 
Geology of Louisa county. J. A. Udden. (Iowa Geol. Surv., 
41, 53-126, 1901.) 
772 ANNOT ATED BIBLIOGRAPHY 
-
Marked unconformity between carboniferous and devonian . 
strata in upper Mississippi valley. C. R. Keyes. (Am. 
Jour. ScL, (4), XXXVI, 160-164, 1913.) 
Nether delimitation of our carbonic rocks. C. R. Keyes. 
(Proc. Iowa Acad. Sci., XIX, 153-156, 1912.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. (Proc .. Iowa Acad. Sci., XIX, 147-151, 
1912.) 
Schematic standard for American carboniferous. C. R. Keyes. 
(American Geologist, XXVIII, 299-305, 1901.) 
Schematic section of carboniferous, note on correlation of Clar~ 
inda well-section. C. R. Keyes. (Iowa Geol. Surv., 
XI, 461-463, 1901.) 
Science, American, epoch in history. C. R. Keyes. (Annals of 
Iowa, Historical Quarterly, (3), II, 345-364, 1896.) 
Science, pure, economic aspects of work. C. R. Keyes. (The 
Annals of Iowa, Historical Quarterly, V, 392~393, 1902.) 
Scientist, Iowa, and his work. C. R. Keyes. (Annals of Iowa, 
Historical Quarterly, IV, 383-392, 1900.) 
Scope of the geological survey. C. R. Keyes. (Iowa Geol. Sur.v .. 
III, 47-98, 1894.) 
Scorings, glacial, in Iowa. C. R. Keyes. (Iowa Geol. Surv;, 
III, 147-165, 1894.) 
~cott County. 
Account of paleozoic rocks explored by deep-borings at 
Rock Island and-vicinity. J. A. Udden. (Seventeenth 
Ann. Rept., U. S. G. S., pt. ii, 829-849, 1896.) 
Artesian well at Davenport. A. S. Tiffany. (American 
Geologist, III, 117-1.18, 1889.) . 
Artesjan wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Beds of carboniferous drift in bluffs of East Davenport. 
Tyler McWhorther. (Proc. Davenport Acad. Sci., III, 
129-130, 1882.) 
Coal deposits of Iowa . . C. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
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Cretaceous drift-pebbles in northern Iowa. J. A. Udden. 
(American Geologist, XXIV, 389-390, 1889.) 
Description of new blastoids from Hamilton group. W. H. 
Barris. (GeoI. Surv., illinois, VII, 357-364, 1883. ) 
Description of quaternary deposits. W. H. · Pratt. (Proc. 
Davenport Acad. Sci., I, 96-99, 1876.) 
Devonian fishes of Iowa. C.' R. Eastman. (Iowa Geol. Surv., 
XVIII, 29-360, 1908.) 
Diatomaceous earth in Muscatine county. J. A. Udden. 
(Proc. Iowa Acad. Sci., VI, p. 53, 1899.) 
Geological notes. J. D. Whitney. (Geology of Iowa·, I, 
.278-282, 1858.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) , 
Geology of quarry products. .s. W. ·Beyer and I . A. Wil-
liams. (Iowa Geol. $urv., XVII, 189-588, 1907.) 
Geology of SMtt county. W. H. Norton. (Iowa Geol. Surv., 
IX, 389-519, 1899.) 
Geology of Scott county, Iowa, and Rock Island county, 
illinois, and adjacent territory. A. S. Tiffany. (Pam-
phlet, 1-34, Glass and Hoover, printers, Davenport, 
1885.) 
History of coal-mining in Iowa. J. H. Lees. (Iowa Geol. 
Surv., XIX, 521-586, 1909.) 
Lime-burn~ng dolomites and dolomitic building-stones from 
the Niagara of Iowa. G. L. Houser. (Iowa Geol. Surv., 
I, 197-207, 1893.) 
Local geolo'gy of Davenport. W. H. Barris. (Proc. Daven-
port Acad. -Sci., IT, 261-269, 1877.) 
Mississippi valley between Savanna and J::?avenport. J. E. 
Carman. (Bull. illinois Geol. Surv., No. 13, '96 · pp., 
1909.) 
, New crinoids from Buffalo. A. H: Worthen. (Ge.ol, :Surv. 
illinois, VIII, 69-154, 1890.) 
New crinoids from devoniano F. B. Meek and A. H. Wor-
then. (Proc. Acad. Nat. Sci. Philadelphia, XVII, 138·:: 
143, 1865.) 
774 ANNOTATED BIBLIOGRAPHY 
New fossils from devonian at Davenport. W. H. Barris. 
(Proc . . Davenport Acad. Sci.. II, 282-288, 1878.) 
Notes on lower strata of devonian series in Iowa. W. H. 
Norton. (Proc. Iowa Acad. Sci., I, pt. iv, 22-24, 1894.) 
. Notes on our local geology, No. II. W. H. Barris. (Proc. 
Davenport Acad. Sci., III, 163-183, 1882.) 
Occurrence of Megalomus canadensis Hall, in Le Claire beds 
at Port Byron, Illinois. W. H. Norton. (Proc. Iowa 
Acad. Sci., II, 42-43, 1895. 
Old channels of Mississippi.in southeastern Iowa. F. Lev-
erett. (Annals of Iowa, Historical ' Quarterly, (3), V, 
38-51, 1901.) · 
Our local geology. W. H. Barris. (Proc. Davenport Acad. 
Nat. Sci., VII, 14-32, 1900.) 
Preglacial soils. J. A. Udden. (American Geologist, XXI, 
262-264, 1898.) 
Preglacial valleys of Mississippi and tributaries. Frank 
Leverett. (Journal of Geology, III, 740-763, 1895.) 
Professor W. H. Barris. C. H. Preston. , (American Ge-
ologist, XXVTII, 358-361, 1901.)-
Reference to coal. C. A. White. (Geology of Iowa, II, 
274, 1870.) 
Sanitary analyses of some Iowa deep-well waters. J. B. 
Weems. (Proc. Iowa Acad. Sci., IX, 63-70, 1902.) 
Section of bluff at Sixth street, Davenport, W. H. Pratt. 
(Proc. Davenport Acad. Sci., III, 127-129', 1881.) 
Some preglacial soils. J. A. Udderi. (Proc. Iowa Acad. 
Sci., V, 102,-104, 1898.) 
Underground water resources of Iowa. W. H. Norton . . (Iowa 
Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Weathered zone (Yarmouth) between Illinoian and Kansan 
till-sheets. F. Leverett. (Proc. Iowa :Acad. ScL, V, 
81-86, 1898.) . 
Scott county, geology. W. H. Norton. (Iowa Geol. Surv., IX, 
389-519, 1899.) 
I ' 
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Sea-bottom, inequalities in 'old pa1eozoic. J. E. Todd. (Ameri-
can Geologist, XV, p. 64, ,1895.) 
Second annual report of state geologist, for 1893. S. Calvin. 
(Iowa Geol. Surv., III, 19-27, 1895.) 
Second annual report of state geologist. C. A. White. (Iowa 
Geol. Surv., 81-284, 1868.) 
Secondary deposition of silica in optical continuity with the 
original nucleus, new horizons and some new loc~lities 
for friable .,sandstone in which the grains are enlarged. 
S. Calvin. (American Geologist, XIII, 225-227, 1894.) 
Section, general, of Des Moines stage of Iowa. J. H. Lees: (Iowa 
Geol. Surv., XIX, 598-604, 1909.) 
Section, geological, 'along Middle river in central Iowa. J. L. 
Tilton. (Iowa GeoL Surv., ill, 135-146, 1895.) 
Section of Maquoketa shales in Iowa. J. F,. James. (Proc. 
American Assoc. Adv. Sci., XXXVII, 250-251, 1890.) 
Section of carboniferous, note on correlation of Clar~nda well-, 
section. C. R. Keyes. (Iowa Geol. Surv., XI, 461-463, 
190L) 
Section of Iowa, notes on geologic. S. Calvin. (Iowa Geol. 
Surv., XVII, 192-200, 1907.) 
Section of Iowa, sundry provincial and local phases of the gen~ 
eral geological. C. R. Keye&. ,(Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) , 
Section of southwestern Iowa, carboniferous. G. L. Smith. 
(Iowa Geol. Surv., XIX, 605-657, 1909.) 
Sedentary habits of Platyceras. C. R. Keyes. (Am. Jour. Sci., 
(3), XXXVI, 262-272, 1882.) 
Sedimentation. 
Accretion of floodplains by means of sand-bars. H. Simp-
son. (Proc. Iowa Acad. Sci., X, 54-56, 1903.) 
Degradation of loess. J. E. Todd. (Proc. Iowa Acad. Sci., 
V, 46-51, 1898.) 
Depositional phases of eolation under the stimulus of aridity, 
C. R. Keyes. (Proc. Iowa Acad. Sci., XVIII, 101-103, 
1911.) 
Inequalities in old paleozoic sea-bottom. J. E. Todd. (Amer-
ican Geologist, XV, p. 64, 1895.) 
-I 
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Is loess of aqueous origin? B. Shimek. (Proc. Iowa Acad. ' 
Sci., V, 32-45, 1898.) 
Le Claire limestone. S. Calvin. (Bull. Lab. Nat. Hist., 
State Univ. Iowa, III, 183~189, 1896.) 
Mid-continental eolation. ,C. R. Keyes. (Bull. Geol. Soc. 
America, XXII, 687-712, 1912.) 
, More' light on origin of , Missouri river loess. J. E. Todd . 
. (Proc. Iowa Acad. Sci., XIII, 187-194, 1906.) 
Relations of Missouri river loess mantle -and Kansan drift 
I ' 
sheet. C. R. Keyes. (American Jour. ScL, (4), 
XXXIII, 32-34, 1912.) 
Segments of pygidium of a species of Encrinurus, variations 
; . in position of l?-odes. W. H. Norton. (Proc. Iowa 
Acad. ScL, III, 79-81, 1896.) ' 
Selection, installation and care of power-plants. G. W. Bissell. 
, , (Iowa Geol. Surv., XIV, 349-376, 1904.) 
Selection, of power-plants and equipment for stone-quarries ill 
'" ' Iowa. G. W. Bissell. (Iowa Geol. Surv., ;XVII, 151-
I. , 183, 1907.) 
Selenite. 
Certain minerals of Webster county, Iowa. A. C. Spencer . 
. 1) : 1 (Proc. Iowa Acad. ScL, II, 143-145, 1895.) , 
Geology of Dubuque county . . S: Calvin and H. F. Bain. 
, (Iowa Geol. Surv., X, 379-651, 1900.) " , 
rjl ' .. ' 
Geology of Muscatine county.J. A. Ud.den. (Iowa Geol. 
Surv., IX, 247-380, 1899.) , ! I 
. : 'Geology of Van Buren county. C. H~ Gordon. (Iowa Geoi. 
Surv., IV, 197-254, 1895.) -
Geology of Webster county. F. A. Wilder. (Iowa ~eoL 
'!i' , Surv., XII, 63-235, '1902.) 
Lead and zinc deposits of Iowa. A. G. Leonard. . (Iowa 
., ",, ~ . GeoL Surv., VI, 9-66, 1897.) 
Senecan Series. 
, .:; Additional evidence of unconformity between Cedar Val-
~ ; 'I ' . ley and Lime Creek stag-es of devonian of Iowa. (Sci-
ence, N. S., XXXVI, 569-570, 1912.) 
Ana]ys!ls of lime. J. D. Whitney. (Geology of Iowa, 370-
376, 1858.) 
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. Brachiopods from various localities in Iowa. ~. Hall. (Nat. 
Hist. New York, Pal., VIII, 1-267, 1892.) 
Cement and cement materials of Iowa. E. C: Eckel and 
H. F. Bain. (Iowa Geol. Surv~, XV, 33-124, 1905.) 
Conocardium from Iowa devoniano C. R. . Keyes. (PrO,c. 
Iowa Acad. Sci., I, pt. ii, 23-24, 1892.) 
Description of devonian fossils from Iowa. J ames HalL 
(Geology of Iowa, I, 476-516, 1858.) 
Description of -g(;lological features along Cedar and Iowa ' 
rivers in eastern Iowa . . D. D. Owen. (Rept. GeoL 
Surv., Wisconsin, Iowa and Minnesota, 77-90, 1852.') 
. Description of new blastoids. W. H. Barris . . (Geol. Surv. 
Illinois, VII, 357-364, 1883.) 
Description of new crinoids and blastoids from Hamilton 
group. W. H. Barris. (Proc. Davenport Acad. Sei., 
IV, 88-94, 1885.) 
pes.cription of new species of fossils . . J. Hall. (New York 
State Cab. ~at. Hist., 13 Ann. Rept., App. F, 76-94, 
1860.) . 
Description of new species of fossils. F. B. Meek and A. 
H. Worthen. . (Geol. Surv. Illinois, III, 289-565, 1868.) 
Description of new species of Spirifera from Hamilton 
group near Iowa City, Iowa. S; Calvin. (Bull. Lab. 
Nat. Hist., State Univ. Iowa, I, 28-29, 1888.) 
, :pevonian fishes of Iowa. C. R. Eastman. (Iowa Geol. Surv., 
XVIII, 29-360, 1908.) 
Dipterus in American .middle devoniano J. A. Udden. 
(Journal of Geology, VII, 494-495, 1899.) 
qeneral deserip~ion. C. A. White. (Geology of Iowa, I 
184-188, 1870.) 
General description 6f characters. James Hall. (Geology 
. of Iowa, I, 85-88, 1858.) . , 
.. 
Geology of Benton county. T. E. Savage. (Iowa Geol. 
, ,Sm"v." XV, 125-225, 1905.) . 
. ,', Geology of Black Hawk county. M. F. Arey . . (Iowa Geol. 
Surv., XVI, 407-452, 1906~) 
50 
.. 
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Geology of Bremer county. W. H. Norton. (Iowa Geol. 
~urv., XVI, 319-405, 1906.) 
Geology of Buchanan county. S. Calvin. (Iowa Geo!. 
Surv., VIII, 201-253, 1898.) 
Geology of Cedar county. W. H. Norton. (Iowa Geo!. 
Surv., XI, 279-396, 1901.) 
Geology of Cerro Gordo county. S. Calvin. (Iowa Geo!. 
Surv., VII, 117-195, 1897.) 
Geology of Chickasaw county. S. Calvin. (Iowa GeoL 
Surv., XIII, 255-292, 1903.) 
Geology of Fayette county. T.E. 'Savage. (Iowa Geo!. 
Surv., XV, 433·546, 1905.) . 
Geology of Howard county. S. Calvin. (Iowa Geo!. Sun~ .. , 
- Xill, 21-79, 1903.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv,,-
VII, 33-116, 1897.) 
Geology of Linn county. W. H: Norton. (Iowa Geol~ Surv., 
IV, 121-194, 1895.) 
, Geology of Mitchell county. S. Calvin. (Iowa Geol. Surv" 
XIII, 293':352, 1903.) 
Geology of ¥uscatine county. J. A. U dden. (Iowa Geo.l. 
Surv., IX, 247-380, 1899.) 
Geology of Scott county. A. S. Tiffany. (Geology Scott 
County, etc., 19-26, 1885.) 
Geology of . Scott county. W. H. Norton. (Iowa Geo!. 
. IX, 389-519, 1899.) 
Geology of Tama county. T: E. Savage. (Iowa Geo!. 
Surv., XIII, 185-253, i903.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
. Marked unconformity between carboniferous and devonian 
strata in upper Mississippi valley. C. R. Keyes. 
(Am. Jour. Sci., (4), XXXVI, 160-164, 1913.) 
New crinoids from Scott county. F. B. Meek and A. H. 
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New species of fossils. J. Hall and R. P. Whitfield. (-New 
York State Cab. Nat. Hist., · 23d Ann. Rep., . 223-239, 
1873.) , . 
New species of palreozoic fossils. S. Calvin. (Bull. Lab~ 
Nat. Hist., State Univ. Iowa, I, 174, 1890.) 
Notes on some fossil corals described by David Dale Owen 
in his report of work done in autumn of 1839, with ob-
servations on devonian specieS' of Phillipsastrea gigas 
of later authors. S. Calvin. (American Geologist XII, 
108-112, 1893.) 
Paleontology of New York. James Hall. (Nat. Hist. N.ew 
York, Paleontology, IV, 422 pp., 1867.) A number of 
references are made to fossils occurring in Iowa. 
Preliminary notice of Newberria. J. HalL (Tenth Ann. 
Rep. State Geologist of New York, 91-102, 1891.) Spe-
cies from Iowa are noted. . 
Relation of Lime Creek shales to Cedar Valley limestone of 
Floyd county, Iowa. A. O. Thomas. (Sciep.ce, N, S., 
XXXVII, 459, 1913.) 
Stereocrinus, Barris. W. H. Barris. (Proc. Davenport 
Acad. Sci., IV, 102-104, 1885.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Two new species. C. R. Keyes. (Proc. Acad. Nat Sci. 
Philadelphia, 247-248, 1888.) 
. Two unique spirifers from devonian of Iowa. S. Calvin. 
(BulL Lab. Nat. Rist., State Univ. Iowa, II, 165-167, . 
1893.) 
'Sergeant Shales . 
. Cretaceous of Woodbury county. C. A. White. (Geology 
of Iowa, II, 192-199, 1870:) 
Description of Elk Point quadrangle. J. E. Toqd. (U. 
S. GeoL Suiv., Folio 156, 8 pp., 1908.) 
Relation of cretaceous deposits of Iowa to subdivisions of 
cretaceous by Meek and Hayden. S. Calvin. '(Proc. 
Iowa Acad. ScL, I, pt. iii, 1-12, 1893.) 
• 
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Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. . Keyes. (Proc. · Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Serial nomenclature of carboniferous. C. R. Keyes. ( American 
Geologist, XVill, 22-28, 1896.) 
Series, Arlqtnsan, a new terrane of carboniferous in western in-
terior basin. C. R. Keyes. (Proc. Iowa Acad. Sci., 
VII, 123-12~, 1901.) 
Seventeenth annual report of state geologist. S. Calvin. (Iowa 
Geol. Surv., XIX, xiii-xiv, 1909.) 
Seventh annual report of state geologist. S. Calvin. (Iowa 
Geol. Surv., IX, 11-24, 1899.) 
Shakopee Limestone. 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol Surv., 
VI, 113-428, 1897.) 
Geological formations of Iowa. C. R. Keyes. (Iowa Geol. 
Surv., I, 23, 1893.) 
Geology of Allamakee county. S. Calvin. · (Iowa" Geol. 
Surv., IV,35-111, 1895.) 
. Geology " of Clayton county. A. G. Leonard. (Iowa GeoL 
Surv., XVI, 213-317, 1906.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) . 
Magnesian series of northwestern states. " C. W. Hall and 
F. W. Sardeson. (Bull. Geol. Soc. America, VI, 167-
198, 1895.) 
Sundry pro'Vincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sei., . 
XIX, 147-151, 1912.) 
Shelby County. ' 
Coal deposits of Iowa.C. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp., 1894.) 
General description.· O. H. St. John. (Geology of Iowa, 
II, 171-174, 1870.) 
Underground water resources of Iowa. W. H. · Norton. 
(Iowa Geol. Surv., 4:XI, 29-1214, 1912.) 
• 
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Underground water resources of Iowa. W. H. Nortqn., (U .. 
S. GeoL Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Sheppard, Charles Upham. Fall of Meteoric Stones in Iowa. 
(Am. Jour. Sci., (2), Vol. IV, pp . . 288-289, New Haven, 
1847.) Description is given of the fragments which 
fell in Linn county, February 25, 1847. 
Sheppard, Charles UphAm. Report on Meteorites. (Am. Jour. 
Sci., (2), Vol. VI, pp. 402-417, New Haven, 1848.) Ad-
ditional notes are given on the Linn county fall, with 
chemical analyses and obs~rvations. ' . 
Shimek, B. Additional Observations on Surface' Deposits in 
Iowa. Proc. Iowa Acad. Sci., Vol. IV, pp. 68-72, Des 
Moines, 1897.) The results of shallow borings in the 
northern part of the state are noted, and. the relations 
of plants to the soils are considered. 
Shimek, B. Aftonian Sands and Gravels in Western Iowa. ' 
(Science, N. S., Vol. XXVIII, p. 923, N ew York, 1908.) 
Preliminary announcement of the westward extension 
. of th,e deposits is ' made. 
Shimek, B. Aftonian Sands and Gravels in Western Iowa. 
(Bull. Geol. Soc. America, Vol. XX, pp. 399-408, New 
York, 1909.) Announcement of pre-Kansan deposits 
is made as occurring at numerous localities along the 
Missouri river. 
Shimek, B. Distribution of Loess Fossils. (Proc. Iowa Acad. 
Sci., Vol. VI, pp. 98-113, Des Moines, 1899.) Com-
parison is made of the molluscan forms of the. loess 
and those occupying the uplands of the region at the 
present time and ' the two are thought to be identical. 
Shimek, B. Distribution of Loess Fossils. (Journal of Geology, 
Vol. VII, pp. 122-140, Chicago, 1899.) The subject 
of geographic range is discussed and a list of species 
" collected at Council Bluffs is given. 
Shimek," B. Eolian Origin of Loess. (Science, N. S., Vol. 
' XXXllI, .p. 467, New York,. 1911.) Abstract. 
• 
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Shimek, B. Evidence that Fossiliferous Gravels and Sands of. 
Iowa and Nebra~ka are · Mtonian. (Bull. Geol. Soc. 
America, Vol. XXI, pp. 119-140, New York, 1910.) A 
number of sections are described in detail and lists of 
molluscan and mammalian remains found in each are 
given. The conclusion is that the beds are distinctly 
of Mtonian age. A mild climate is postulated. 
Shimek, B. Geology of Harrison and Monona Counties. (Iowa 
Geol. Surv., Vol. XX, pp. 271-483, Des Moines, 1910,) 
The following topics are noted: 
Introduction, locatIOn and area', previous geological 
work. Physiography, topography, benches, list of ele-
vations, drainage. 
Stratigraphy, synoptical table, Carboniferous system, Penn-
sylvanian series, Missouri stage, fossils, coal, Quater-
nary system, Pleistocene series, Nebraskan stage, M· 
tonian interglacial stage, structure and composition, 
organic remains, mammalian fauna, Mtonian horses, 
other ungulates, proboscidians, elephants, mastodon, 
other proboscideans, edentata, mylodon, megalonyx, 
correlation, molluscan fauna, significance of Aftonian 
fauna, fossiliferous sections, sections in which . no fos-
sils are found, Snyder's Hollow section, Kansan stage, 
Loveland loess, bluish loess (post-Kansan), yellow 
loess, loess fossils, table of fossils and modern mol-
usca, terrestrial species, fresh-water species, genesis 
of the loess, recent series, alluvium, the bison in Iowa, 
sand dunes, mounds. 
Economic products, soils and their products, building 
stones, clays, sand and gravel, road-materials, water-
supply, water-powers and drainage ditches. 
Meteorological record. 
Botanical report: the prairies, types of prairies, the prairie 
flora, plants of dry prairies, plants of upland woods, . 
plants of alluvial groves, plants of low grounds, 
marshes, etc., exposure to evaporation, evaporation, 
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rate of evaporation, contributing causes of prairies, 
tree-planting, plants in the Whiting grove, weeds, list 
of w~eds and introduced plants. . 
Shimek, B. Genesis of Loess a Problem in Plant Ecology. 
(Proc. Iowa Acad. Sci., Vol. XV, pp. 57-64, Des' Moines, 
1908.) Relations of the .plants· to the formation of the 
loess are set forth. Incidentally the eolic hypothesis is 
strengthened. 
Shimek, B. Is the 'Loessof Aqueous Origin ~ . (Proc. Iowa 
Acad. Sci., Vol. V, pp. 32-45, Des Moines, 1898.) The 
habitat relations of the molluscan forms found in. the 
loess are discussed. It seems evident that the loess m'a-
terials originated largely or wholly in drift. · 
Shimek, B. Living Plants as Geological Factors. (Proc. Iowa 
Acad. Sci., Vol. X, pp. 41-48, Des Moines, 1903.) The 
constructive work of plants is considered, with special 
reference to the accumulation of the fine soils along 
the Missouri river. The origin of the loess is ascribed 
to the wind. 
Shimek, B. Loess .. and its Fossils. (Bull. Lab. Nat. Rist., State 
Univ. Iowa, Vol. I, pp. 200-214, Iowa City, 1890.) An 
annotated catalogue of the species of mollusks found 
in the loess of Iowa is presented. 
Shimek, B. Loess and its Fossils. (Bull. Lab. Nat Rist., State 
Univ. Iowa, VoL II, pp. 89-98, Iowa City, 1890.) Ad-
ditional notes are given on fossils found in the form-
ation, with a general discussion, of the climatic 'condi-
tions during the deposition of the loess. 
Shimek, B. Loess of Iowa City and Vicinity. (American Geolo-
gist, Vol. XXVIII, pp. 344-358, Minneapolis, 1901.) 
. There is an annotated list of the loess fossHs and of 
the allied forms now living in the locality. The living 
aquatic speGies are shown to be of rare occurrence in 
the loess. . 
Shimek, B. Loess of Iowa City and Vicinity. (Bull. Lab. 
Nat. Rist., Iowa State Univ., Vol. V, pp. 195-212, Iowa 
City, 1901.) The living and fossil species of the region 
are compared. 
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Shimek, B. Loess of Missouri River. (Proc. Iowa Acad. Sei., 
. Vol. XIV, pp. 237-251, Des Moines, 1907.) Noobstacle 
has presented itself more persistently in the way of 
those who have attempted to explain the formation of' 
loess deposits. by aqueous or glacial agencies than the 
presence of remains of strictly tel"restrial mollusks in 
the deposits. The evidence of the fossils is discussed at 
some length. 
Shimek, B. Loess of Paha and River Ridges. (Proc: Iowa 
Acad. Sci., Vol. XV, pp. 117-124, Des Moines, 1908.) 
. Objections to the eolic hypothesis are answered. 
Shimek, B. Loesses of Mississippi Valley. (ScieIice, N. S., Vol. 
XXVII, p. 731, New York, 1908.) Evidence is pre-
sented to effect that a loess mantle followed the deposi-
tion of each drift-sheet. , 
Shimek, B. Nebraskan Drift. (Science, N. S., Vol. XXXIV, p. 
28, New York, 1911.) Abstract. 
Shimek, B. Notes on Fossils of Loess at Iowa City. (Ameri-
can Geologist, Vol. I, pp. 149-152, Minneapolis, 1888.) 
Brief notes are given on various species of gasteropods 
found in the formation. 
Shimek, B. Pleistocene of Missouri Valley. (Science, N. S., 
VoL" XXXI, pp. 75-76, New York, 1910.) The glacial 
deposits -near Council Bluffs are differentiated and 
briefly characterized. Loveland and Nebraskan· are 
new names proposed for certain glacial deposits. 
Shimek, B. Pleistocene of Vicinity· of Omaha, Nebraska, and 
Council Bluffs, Iowa. (Bull. Geol. Soc. Arn:eriea, Vol. 
XXII; p. 730, New York, 1911..) Abstract. 
Shimek, B. Pleistocene in Vicinity of Sioux Falls, South Dakota. 
(Bull. Geol. Soc. America, Vol. XXII, p. 730, New 
York, 1911.) Abstract. . 
Shimek, B. Plei~tocene of Sioux F.alls, Soutli Dakota, and vi-
cinity. (Bull. Geol. Soc. America, Vol. XXIII, pp. 125-
154, New York, 1912.) . 
Shimek, B. Pleistocene of Portion of Missouri · Valley. (Sci-
ence, N. S., Vol. XXXIII, p. 467, New York, 1911.) Ab-
stract. 
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Shjmek, B. Prairi~s. (Bull . .Iowa State Uni .... , Lab. ,Nat. Rist., 
. Vol. VI, pp. 169~240, Iowa City, 1911.) 
Shimek, B. Significance of Pleistocene Mollusks. (Science, N. 
S., Vol. XXXVII, pp. 501-509, New York, 1913.) The 
importance of recognizing the habitats of living specie~ 
is emphasized in judging the occurrence of the fos~i1 
fo'I'llls. 
Shimek, B. Theory of the Loess. (Proc. Iowa Acad. Sci., Vol. 
ill, pp. 82-89, Des Moines, 1896.) A modification of 
the author's formerly expressed views of the aqueous 
origin of the loess is explained. An eolian genesis 'of 
. the loess is briefly desc.ribed in its general features, al-
. though no actual data are given. 
Shimek, B. Variation in Succinidre of the Loess. (Proc. Iowa 
Acad. Sci., Vol. I, pt. iv, p. 111, Des Moines, 1894.) The 
three recognized species are reported as coming from 
the same stock in glacia~ time. 
Shumard, B. F. Oatalogue Paleozoic Fossils of North America. 
(Trans: Acad. Sci., St. Louis, Vol. II, pp. 334-407, St . 
. Louis, 1866.) A ' large number of echinoderms from 
Iowa rocks are noted. 
Shumud, B. F . . Description of New Fossil Orinoidre from 
Paleozoic Rocks of Western and Southern Portions of 
United States. ('l'rans. Acad. Sci., St. Louis, Vol.I, pp. 
71-80, St. Louis, 1858.) Actinocrinus multiradiatus is 
described as new, and Iowa is given as one of the -lo-
calities. 
Shumard; B. F. Description of'New Species of Blastoidea from 
Paleozoic Rocks of Western States, with some Observa-
tions on Structure of Summit of , Genus Pentremites. 
(Trans. Acad . .. Sci., St. Loms, Vol. I, pp. 238-248, St. 
Louis, 1858.) In the table of species on pages 245-247 · 
a number of species are noted from Iowa. - . 
Shumard, B. F. D. D. Owen and. Description of One New 
Genus and Twenty-two New Species of Orinoidea from 
Subcarboniferous Limestone of Iowa. (Rep. Geot Sur. 
" 
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Wis., Iowa and Minn., App., Art. ii, pp. 587-598, with ' 
plates, Philadelphia, 1852.) .see D., D. Owen and B. F. 
Shumard, 1852. 
Shumard, B. F., D. D. Owen and. Number and Distribution of 
Fossil Species in Paleozoic Rocks of Iowa, Wisconsin 
and Minnesota. (Proc. American Assoc. Adv. Sci., Vol. 
V, p. 235,1851.) See D. D. Owen and B. F. Shumard, 
1851. , 
Sidente. 
Annotated catologue of minerals. C. R. Keyes. (Iowa Geol. ' 
. Surv., I, 181-196, 1893.) 
Significance of pleistocene mollusks. B. Shimek. (ScienceJ N. 
S., XX;XVII, 501-509, 1913.) 
Sigourney deep-well. H. F. Bain. (Proc. Iowa Acad. Sci., I, 
pt. iv, 36-38, 1894.) 
Silurian, Lower. (See Ordovician.) 
Silurian, Upper. (See Siluria;n.) 
Silurian Period: . 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv'., 
VI, 113-428, 1897.) . 
Bibliography of North American paleontology, 1888-1892. 
C. R. Keyes. (U. S. <leol. Surv.; Bull. 121, 250 pp., 
1894.) 
Chemical analyses. J. D. Whitney. (Geology of Iowa, I, 
362-366, 1858.) 
, Fossils mentioned from Iowa localities. R. P. Whitfield. 
(Geol. Surv. Wisconsin, IV, 163-349, 1882.) 
General description. C. A. White. (Geology of Iowa, I, 
182-184, 1870.) 
' General description. James Hall. (Geology of Iowa, I, 71· 
73, 1858.) 
Geological formations of Iowa. C. R. Keyes. (Iowa Geol. 
Surv., I, 11-161, 1893.) 
Geological map of Iowa. C. R. Keyes. (Annals of Iowa, 
Historical Quarterly, (3), I, 294-297, 1894.) 
Geological reconnaissance in Buchanan county. S. Calvin. 
(Bull. Lab. Nat. Hist., State Univ.lowa, II, 177.,189, 
1893.) , 
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Geology of Bremer county. W. H. Norton. (Iowa Geol. 
Surv., XVI, 319-40.5, 190.6.) . 
Geology of Buchanan county. . S. Calvin. (Iowa Geol. 
Surv., VIII, 20.1-253, 1898.) 
Geology of Butler county. M. F. Arey. (Iowa Geol. Surv., 
XX, 1-59, 1910..) 
Geology of Cedar county. W. H. Norton. (Iowa Geol. 
Surv., XI, 279-396, 190.1.) 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., XVI, 213-317, 190.6.) 
Geology of Clinton county. J. A. Udden. (Iowa Geol. Surv., 
XV, 369-431, 190.5.) 
Geology of Delaware county. S. Calvin. (Iowa G~1. Surv., 
VIII, 119-199, 1898.) 
. Geology ~f Fayette coUnty. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 190.5.) 
Geology of ,.Jackson county. T. E. Savage. (Iowa Geo1. 
Surv., XVI, 563-648, 1906.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
VIr, 33.-116, 1897.) 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., V, 
33-112, 1896.) 
Geology of Linn county. W. H. Norton . . (Iowa Geo1. Surv., 
IV, 121-194, 1895.) . 
Geology of northeastern Iowa. W J McGee. (U. S. Geol. 
Burv., 11th Ann, Rept., 323-326, 1892.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geo1. Surv., XVII, 189-588, 190.7.) 
Geology of Scott county. W. H. Norton. {Iowa Geo1. Surv., 
IX, 389-519, 1899.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37~146, 190.6 .. ) . 
Le Claire limestone. S"Calvin. (Proc. Iowa Acad. Sci., III, 
52-56, 1896.) 
Lead and zinc, deseription of mines of Iowa in upper Mis-
sissippi region. A. G. Leonard. (Colliery Engineer, 
XVII, 121-122, 1896.) 
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Lead and zinc deposits of Iowa. A. G. Leonard. (Eng. a:n.d 
Mining Jour., LXI, 614, 1896.) 
Maquoketa shales in Delaware county. S. Calvin. (Proc. 
Iowa Acad. Sci., II, 40-42, 1895.) 
Mississippi valley between .savanna and Davenport. J. E. 
Carman. (Bull. Illinois Geol. Surv., No. 13, 9,6 pp., 
1909.)" 
New species ,of palreozoic fossils. S. Calvin. (Bull. Lab. 
Nat. Hist., State Univ. Iowa, I, ~77-178, 1890.) 
Notes explanatory of section from Cleveland, Ohio, to Mis-
sissippi river. J. Hall. (Trans. Assoc. AIDerican Geol-
,ogists and Naturalists, 267-293, 1843.) Incidental ref-
erences to the geology of Iowa. 
Notes on geological section of Iowa. S. Calvin. (Iowa 
Geol. Surv., XVII, 192-200, 1907.) 
Occurrence of Megalomus canadensis Hall, iIi. Le Claire beds 
at Port Byron, Illinois. W. H. Norton. (proc. Iowa 
Acad. ScL, TI, 42-43, 1895.) 
Origin of Iowa lead and zinc deposits. .A. G. 'Leonard. 
(American Geologist, XVI, 288-294, 1895.) 
Petalocrinus mirabilis, and a new American fauna. S. 
Weller and A. D. Davidson. (Journal of Geology, IV, 
166-173, 189?) , 
Pockets of'fire-clay in Niagara limestone. J. P. Farnsworth. ' 
(American Geologist, II, ' 331-334, 1888.) 
PorHand-cement resources of Iowa. H. F. Bain. (Bull. U. 
S. G. S., No. 243, 147-165, 1905.) 
Sketch of geology of Iowa. C. R. Keyes. ' (Hand-book of 
Iowa, World's Columbian Exposition at Chicago, 18-28, 
1893.) 
.structure and probable affinities of' Cerionites dactylioides 
Owen. 's. Calvin. (Proc. Iowa Acad. Sci., I, pt. iii, 13-
15, 1893.) . 
Subdivisions of upper silurian in northeastern Iowa. A. G. 
Wilso·n. (Proc. American Assoc. Adv. Sci., XLIV, 137, 
1896.) 
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,Sundry provincial and local phases of ge~eral geologie sec-
tion of Iowa. (Proc. Iowa Acad. Sci., XIX, 147-151, 
1913.) 
Upper silurian in northeastern Iowa. A. G. Wilson. (Amer-
ic~n Geologist, XVI, 275-281, 1895.) 
Thickness ,of paleozoic strata of northeastern Iowa. W. R. 
Norton: (Iowa Geol. Surv., III, 167-210, 1895.) 
Silver. 
Annotated catalogue of minerals. C. R. Keyes. (Iowa GeQl. 
Surv., I, 181-198, 1893'.) , 
Simpson college well, pleistocene record. J. L. ' Tilton. (Proc . 
. Iowa Acad. Sci., XVII, 159-164, 1910.) 
Simpson, Howard E. Accretion of floodplains by means of 
sand-bars. (Proc. Iowa Acad. Sci., Vol. X, pp. 54-56, 
Des Moines, 1903.) Descriptions are given of the ori-
gin of sand-bars jn the Iowa rivers. 
Simpson, Howard ,E. Topography and climate of Iowa. (Iowa 
Geol. SurV., Vol, XXI, pp. 48-66, Des Moines, 1912.) 
The .general relief, drainage features and special hyp-
sometric aspects of the several drift-sheets are espe-
cially discussed. A summary of the climatic features 
IS gIven. 
Simpson, Howard E. Topography and ,Climate 6f Iowa. (U. S. 




Boulders in western Iowa. O. A. White. (Proc. American 
Assoc. Adv. Sci., XVII, 340-342, 1869.) 
Buried mquntains of the Prairies. R. F. Bain. (Midland 
Monthly, VI, 20-26, 1896.) 
Ge:q.eral description. C. A. White. (Geology or-Iowa, I, 
167-171,1870.) , 
Geology of. Lyon county. C. A. White. , (Geology of Iowa, 
- TI, 228, 1870.) , 
Geology of Pipestone and Rock counties. N. R. Winchell. 
(Geol. and Nat. Rist. Surv. Minnesota, I, 537-543, 1884.) 
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Investigation of · archean of northwestern states. R. D. 
Irving. (Fifth Ann. Rept .. U. S. Geol. Surv., 175-242, 
1885.) 
Occurrence of eruptive rocks in Iowa. C. R. Keyes. (Proc. 
Iowa Acad. Sci., I, pt. iii, 19-22, 1893.) 
Opinions concerning age of Sioux quartzite. C. R. Keyes. 
(Proc. Iowa Acad. Sci., II, 218-222, 1895.) 
Process of formation of certain quartzites. C. R. Keyes. 
(Proc.lowa A~ad. Sci., I, pt. iv, 29-31, 1894:) . . 
Secondary enlargement of mineral fragments in certain 
rocks. R. D. Irving and C. R. Van ·Hise . . (Bull. U. S. 
Geol. Surv., No.8, 1884.) 
.sketch of geology of Iowa. C. R. Keyes. (Hand-book of 
Iowa, World's Columbian Exposition at Chicago, 18-
28,1893.) . 
Sundry proyincial and local phases of general geologic sec-
tion of Iowa. (Proc. Iowa Acad. Sci., xq, 147-151, 
1912.) 
Trip to great red pipestone quarry. C. A. White. (Ameti-
can Naturalist, II, 644-653, 1869.) 
Sioux City, Iowa, interlffissial till. J. E. Todd and H. F. Bain. 
(Proc. Iowa Acad. Sci., II, 20-23, 1895.) 
Sioux City water supply. A. N. Cook and C. F. Eberly. (Proc. 
Iowa Acad. Sci., IX, 90-101, 1902.) 
Sioux City water supply, II. F. N. Cook and W. J. Morgan. 
(Proc. Iowa Acad. Sci., X, 122-123, 1903.) 
Sioux City water supply, III .. A. N. Cook. (Proc. Iowa Acad. 
Sci., XI, 133-135, 1~04.) 
Sioux County. 
Ancient lava-flows in strata of northwestern Iowa. S. W. 
Beyer. (Iowa Geol. Surv., I, 163-169, 1893.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Cretaceous deposits of Sioux 'valley. H. F. Bain. (Iowa 
Geol. Surv., III, 99-114, 1895.) 
Cretaceous formations of Iowa. C. R. Keyes. . (Proc. Iowa 
Acad. Sci., I, i,v, 25-26, 1894.) 
I 
I' 
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General description. c., A. White. (Geology of Iowa, II, 
229-232, 1870.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Lyon and Sioux counties. F. A. Wilder. (Iowa 
Geol. Surv., X, 85-184, 1900.) 
Some variant conclusions in Iowa geology. J. E . Todd. 
(Proc. Iowa Acad. Sci., xm, 183-186, 1906.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol.Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Sioux county, geology. F. A. Wilder. (Iowa Geol. Surv. X, 85-
. 
184,1900.) , 
Sioux Falls, South Dakota, and vicinity, pleistocene of. B. 
. .shimek. (Bull. Geol. Soc. America, XXIII, 125-154, 
1912.) 
Sioux Falls, South Dakota, pleistoceue in vicinity. B. Shimek. 
(Bull. Geol. Soc. America, XXII, 730, 1911.) 
Sioux Quartzite. 
Administrative report of assistant state geologist. C. R. 
Keyes. (Iowa Geol. Surv., III, 29-38, 1894.) 
Boulders in western Iowa. C. A. White. (Proc. American 
Assn. Adv. Sci., XVII, 340-342, 1869.) 
Buried mountains of the prairies. H. F. Bain. (Midland 
Monthly, VI, 20-26, 1896.) 
. General description. C. A. White. (Geology of Iowa, I, 
. 167-171, 1870.) 
Geological formations of Iowa. C. R. Keyes. (Iowa Geol. 
Surv., I, 15-19, 1893.) , 
Geology of Lyon county. Q. A. White. , (Geology of Iowa, 
. II, 228, 1870.) . 
Ge,ology of Lyon and Sioux counties. F. A. Wilder. (Iowa 
Geol. Burv., X, 85-184, 1900.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams . . (Iowa GeoL Surv., XVII, 189-588, 1907.) 
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Investigation of archean of northwestern states. R.. P. Irv-
ing. (Fifth Ann. Rept., U. S. Geol. Surv., 'l75-~42, 
1885.) 
Occurrence of eruptive rocks. C. R. Keyes. (Proc. Iowa 
Acad. Sci., I, pt. iii, 19-22, 1893.) 
Opinions concerning age of Sioux quartzite. C. R. Keyea,. 
(Proc. Iowa Acad. Sci., II,' 218-222, 1895.) 
Process of formation of .certain quartzites. C. R. Keyes. 
(Proc. Iowa Acad. Sci.; I, pt. iv, 29-31, 1894.) 
Sioux quartzite and certain associated rocks. S. W. Beyer. 
(Iowa GElol. Surv., VI, 67-112, 1897.) 
Sketch of geology of Iowa. C. R. Keyes. (Hand-book of 
Iowa, World's Columbian Exposition at Chicago, 18-28, 
1893.) 
Sundry provincial ' and local phases of the general geologi-
cal section of Iowa. C. R. Keyes. (Proc. Iowa . Acad. 
Sci., XIX, 147-151, 1912.) .,. 
Thickness of paleozoic strata of northe'astern Iowa. W. H. 
Norton. (Iowa Geol. Surv., III, 167-210; ).895.) 
Trip to great red .pipestone quarry. C. A. White. (Ameri-
can Naturalist, II, 644-653, 1869.) 
Sioux quartzite and certain associated rocks. S. W. Beyer. 
(Iowa Geol. Surv., VI, 67-112, 1897.) 
Sioux quartzite, opinions concerning age. C ... R. Keyes. (Proc. 
Iowa Acad. Sci., II, 218-222, 1895.) 
Sioux valley, cretaceous deposits. H. F. Bain. (Iowa GeoL 
Su~v., III, 99-114, 1895.) 
Sixteenth annual report of state geologist. S. Calvin. (Iowa 
Geol. Surv., XVIII, 1-5, 1908.) 
Sixth annual report of state geologist. S. Calvin. (Iowa Geol. 
Surv., VIII, 11-23, 1898.) 
Sketch map of state of Iowa. C. A. White. (Geological Maga-
zine, VIII, 222, 1871.) 
~ketch of Charles Wachsmuth, biographical. C. R. Keyes. 
(American Geologist, XVII, 131-136, 1896.) . 
Sketch of coal deposits of Iowa. C. R. Keyes: (Coal Trade 
Journal, XXXIII, 954-957, 1894.) 
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Sketch of coal-measures of Iowa. C. R. Keyes. (U. S. Geol. 
Surv., Mineral Resourc~s for 1892, 398-404, 1894.) 
Sketch of geology of Iowa. C. R. Keyes. (Hand-book of Iowa, 
World's Columbian Exposition at Chicago, 18~28, 1893.) 
Sketch of geology of southwestern Iowa. C. A. White. (Am. 
Jour. Sci., (2) XLIV, 23-31, 1867.) 
Sketch of physical geography of Iowa. R. E. Call. (Ann. Rep. 
Iowa Weather and Crop Service; 12-18, 1881.) 
Smith, George L. Carboniferous section of southwestern Iowa. 
(Iowa Geol. .Surv., Vol. XIX, pp. 605-657, Des Moines, 
1909.) The main subjects considered are: Introduc-
tion, area, general relations of strata, previous geologi-
cal work, general character of Missouri stage, strati-
graphy of Missouri stage, One Hundred and Two River 
drainage, Nodaway River drainage, Tarkio River 
drainage, Nishnabotna River drainage, Missouri River 
bluffs, coal-seams, altitude and thickness, paleontology. 
Smithsonite. 
Annotated catologue of minerals. C. R. Keyes. (Iowa Geol. 
Surv., I, 181-196, 1893.) 
Geology of Allamakee county. S. Calvin. (Iowa Geo1. Surv., 
IV, 35-111, 1895.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol . .surv., X, 379-651, 1900.) 
Lead and zinc deposits of Iowa. A. G. Leonard. (Iowa 
Geo.l. Surv., VI, 9-66, 1897.) . 
Smoking bluffs of Missouri river region. H. C. Powers. (Sioux 
City Acad. Sci. and Letters, I, 57-60, 1904.) 
So-called alkali spots of younger drift-sheets. O. W. Wilcox. 
Journal of Geology, XIII, 254-263, 1905.) 
Soil, nitrogen compounds . . D. B. Bisbee. (Proc.lowa Acad. 
Sci., II, 66, 1895.) 
Soil areas of Iowa, principal. W. H . .stevenson. (Bull. Iowa 
State College, Exp. Station, No. 82, 373.-388, 1911.) 
Soils. 
Additional observations on surfape deposits in Iowa. B. 
Shimek. (Proc. Iowa Acad. Sci.,· lV, 68-72, 1897.) 
51 
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Chemical ahalysis of soils. G. E. Patrick.. (Proc. Iowa 
, Acad. Sci., II, 58-66, 1895.) 
.' Geology and soils. J. E. Todd. (Proc. Iowa Rort. Soc., 
XVI, 208-213, 1881.) 
Geology of Allamakee county. . S. Calvin. . (Iowa Geol. 
Surv., IV, 35-111, 1895.) 
Geology of Benton county. T. E. Savage. (Iowa Geol. 
Surv., XV, 125-225, 1905.) · 
, . Geology of Black Hawk county. M. F. Arey. (IowaGeol. 
Surv., XVI, 407-452, 1906.) 
Geology of Boone county . . S. W. Beyer. (Iowa GeoL Surv., 
V, 167-232, 1896.) 
Geology of Bremer county. W. H. Norton. (Iowa Geol. 
Surv., XVI, 319-405, 1906.) 
Geology of Buchanan county. S. Calvin. (Iowa Geol. Surv., 
VIII, 201-253, 1898.) 
Geology of Butler county. M. F. Arey .. (Iowa Geol. Surv., 
XX, 1-59, 1910.) 
Geology of Carroll county. H. F. Bain. (Iowa GeoL Surv., 
IX, 49-106, 1899.) 
Geology of Cedar county. W. H. Norton. (Iowa G~ol. 
Surv., XI, 279-396, 1901.) 
Geology of Cerro Gordo county. S. Calvin. (Iowa Geol. 
Surv., VII, 117-195, 1897.) 
Geology of Cherokee arid Buena Vista counties. T. H. Mac-
bride. (Iowa GeoL Surv., XII, 303-353, 1908.) 
.Geology of Chickasaw county. S. Calvin. . (Iowa GeoL 
Burv., XIII, 255-292, 1903.) 
. Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
. Surv., XVI, 213-317, 1906.) . 
\ Geology of Clay and 0 'Brien counties. T. H. Macbride~ 
(Iowa GeoL Surv., XI, 461-508,1901.) 
Geology of Clinton county. J. A. Udden. (Iowa .GeoL 
Surv., XV, 369-431, 1905.) 
0-eology of. Dallas county. A. G. Leonard. (Iowa Geol. 
Surv., VIII,. 51-118, 1898.) 
Geology of Davis county. M. F. Arey. (Iowa Geol. Surv., 
. XX, 487-524, 1910.) 
------ --------------~ 
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Geology of Delaware county. S. Calvin. (Iowa Geol. Surv., 
VIII, 119-199, 1898.) . . 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. Surv., -X, 379-651, 1900.) 
Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Burv., XV, 433-546, 1905.) 
Geology of Franklin county . . 1. A. Williams. (Iowa Geol. 
Surv., XVI, 453-507,1906.) 
Geology of Grundy county. M. F. Arey. (Iowa Geol. Surv., 
XX, 61-95, 1910.) 
Geology of Guthrie county. H. F. Bain. (lowa Geol. Surv., 
VII, 413-487, 1897.) 
Geology of Hamilton and Wright counties. T. H~ Macbride. 
(Iowa Geol. Surv., XX, 97-138, 1910.) 
Geology of Hardin county. S. W. Beyer. (Iowa Geol. Surv., 
X, 243-305, 1900.) 
Geology of Harrison and Monona counties. B. Shimek. 
(Iowa Geol. Surv., XX, 271-483, 1910.) 
- Geology of Henry county. T. E: Savage. (Iowa Geol. 
Surv., XII, 237-302, 1902.) 
Geology of Howard county. 8. Calvin. (Iowa Geol. Surv., 
XIII, 21-79, 1903.) 
Geology' of H;umboldt county. T. H. Macbride. (Iowa Geol. 
Surv., IX, 109-154, 1899.) 
Geology of Iowa county. S. W. Stookey. (Iowa Geol. Surv.,' 
XX, 151-186; 1910.) 
Geology of Keokuk county. H. F. Bain. (Iowa Geol. Surv., 
IV, 255-311, 1895.) 
Geology of Kossuth, Hancock and Winnebago comi.ties. T. 
H. Macbride. (Iowa Geol. Surv., XIII, 81-122, 1903.) 
Geology of Jackson county. T. E. Savage. (Iowa Geol. 
Surv., XVI, 563-648, 1906.) 
Geology of Jasper county. 1. A. Williams. (Iowa Geol. 
Surv., XV, 277-366, 1905.) . 
Geology of Jefferson county. J. A. Udden. (Iowa ~Geol. 
Surv., XII, 355-437, 1902.) 
Geology of Johnson county. S.Calvin. (Iowa Geol. Surv., 
VII, 33-116, 1897.) 
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Ge<?logy of Jones county. S. Calvin. (Iowa Geol. Surv .. , V, 
33-112, 1896.) . 
Geology of Lee county. C. R Keyes. (Iowa Geol. Surv., 
III, 305-407, 1894.) 
Geology of Louisa county. J. A. Udden. (Iowa Geol. Surv., 
XI, 53-126, 1901.) 
Geology of Lyon and Sioux counties. F. A. Wilder. (Iowa 
Geol. Surv., X, 85-184, 1900.) 
Geology of Marion county. B. L. Miller. (Iowa Geol. Surv., 
XI, 127-197, 1901.) . 
Geology of Marshall county. S. W. Beyer. (Iowa Geol. 
Surv., VII, 197-262, 1897.) 
Geology of .Mills and Fremont counties. J. A. Udden. (Iowa 
Geol. Surv., XIII, 123-183, 1903.) 
Geology of Mitchell county. .s. Calvin. (Iowa Geol. Surv., 
XIII, 293-352, 1903.) 
Geology of Monroe county. S. W. Beyer and L. E. Young. 
(Iowa Geol. Surv., XIII, 353-433, 1903.) 
Geology of Montgomery county. E. H. Londsale. (Iowa 
Geol. Surv., IV, 381-449, 1895.) 
Geology of Muscatine county. J. A. U dd~n . . (Iowa Geol. 
Surv., IX, 247-380, 1899.) 
Geology of Osceola and Dickinson counties. T. H. Macbride. 
(Iowa Geol. Surv., X, 185-239, 1900.) 
Geology of Page county. S. Calvin. (Iowa Geol. Surv., XI, 
397-460, 1901.) 
Geology of Plymouth county. H. F .. Bain. (Iowa Geol. 
Surv., VIII, 315-366, 1898.) 
GeDlogy of Polk county. H. F. Bain. ,(Iowa Geol. Surv., 
VII, 263-412, 1897.) 
Geology of Pottawattamie county. J. A. U dden. (I9wa 
Geol. Surv., XI, 199-277, 1901.) 
Geology of Poweshiek county. .s. W. Stookey. (Iowa Geol. 
Surv., XX, 237-269, 1910.) 
, Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Surv., XVI, 509-548, 1906.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. Surv., 
IX, 389-519, 1899.) 
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-Geology of Story county. S. W. ~eyer. (Iowa Geol. Surv., 
IX, 155-245, 1899.) 
Geology of Tama county. T. E. Savage. (Iowa Geol. Surv., 
XIII, 185-253, 1903.) 
Geology of Wapello county. A. G. Leonard. (Iowa Geol. 
Surv., XII, 439-499, 1902.) 
Geology of Warren county. J. L. Tilton. (Iowa Geol. Surv., 
V, 301-359, 1896.) 
Geology of Washington county. H. F. Bain. (Iowa Geol. 
Surv., V, 115-173, 1896.) 
Geology of Wayne county. M. F. Arey. (Iowa Geol. .surv.~ 
XX, 199-236, 1910.) 
Geology of Webster county. . F. A. Wilder. (Iowa Geol. 
Surv., Xil, 63-235, 1902.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146,. 1906.) 
Geology of Woodbury county. H. F. Bain. (Iowa Geol. 
Surv., V. 241-299, 1896.) 
Geology of Worth county. I. A. Williams. (Iowa Geol. 
.. Surv., X, 315-377, 1900.) 
History of drift deposits of Iowa. J. E. Todd. (Proc. Iowa 
Hort. Soc., XVIil, 316-327, 1883.) 
Loess soils of Iowa. H. F. Bain. (Trans. Iowa Hort. Soc., 
XXXI, 185~191, 1896.) 
Nitrogen compounds of soil. D. B. Bisbee. (Proc. Iowa 
Acad. Sci., il, 66, 1895.) 
Observations on prairie soil. W. H. Herrick. (Proc. Iowa 
Acad. Sci., 1875-80, 16, 1880.) 
Prairies. W. H. Herrick. (Proc. Iowa Acad. Sc~., 1875-80, 
16,1880.) 
Principal soil areas of Iowa. W. H . .stevenson. (Bull. Iowa 
State College, Exper. Station, No. 82, 373-388, 1911.) 
Relations of geology and agriculture. W J McGee. (Proc. 
Iowa $tate Hort. Soc., XVI, 227-240, 1881.) 
Report of chemist. G. E. Patrick. (Iowa Geol. Surv., ill, 
39-44, 1895.) 
So-called alkali spots of younger drift sheets. O. W. Wil-
cox. ( Journal of Geology, XIil, 254-263, 1905.) 
, 
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Soils of Iowa ahd their origin. C. A. White. ' (Rept. Sec. 
Iowa State Agric. Soc., 245-267, 1865.) 
Some preglacial soils. J. A. U dden. (Proc. Iowa Acad. 
Sci., V; 102-104, 1898.) 
Topography and climate of. Iowa. H. E. Simpson. (Iowa 
. Geol. Surv., XXI, 48-66, 1912.) 
Topography and climate of Iowa. H. 'E. Simpson. (U. S. 
Geol. Surv., Water Supply Paper No. 293, 45-59, 1912.) 
Work and scope of the geological survey. C. R. Keyes. 
(Iowa Geol. Surv., III, 47-98, 1894.~ 
. Soils, chemical analysis. G. E. Patrick. (Proc. Iowa Acad. Sci., 
II, 58-66, 1895.) 
Soils, some preglacial. J. A. Udden. (American Geologist, 
XXI, 262-264, 1898.) 
Soils, some preglacial. J. A. U dden. (Proc. Iowa ,Acad. Sci., 
. V, 102-104, 1898.) 
Soleniscus: its generic characters and relations. C. R. Keyes. 
. (American Naturalist, XXIII, 420-429, 1889.) . 
Solon Limestone. 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
S,ome additional observations on loess in and about Muscatine. 
F. M. Witter. (Proc. Iowa Acad. Sci., I, 45, 1890.) 
Some dark shales recently discovered below dev-onian limestone, 
at Independence, Iowa; with notice of its fossils and de-
scription of new species. S. Calvin. (Bull. U. S. Geol. 
and. Geog. Surv. Terr., IV, 725-730, 1878.) 
Some facts brought to light by deep-well in Des Moines county, 
Iowa. F. M. Fultz . . (Proc. Iowa Acad. Sci., III, 62-63, 
1896.) 
Some features of channel of Mississippi river between Lansing 
and Dubuque, and their probable history. S. Calvin. 
(Proc. Iowa Acad. ScL, XIV, 213-220, 1907.) 
Some features of Iowa ground-waters. W. S. Hendrixson. (Proc. 
Iowa Acad. Sci., XIV, 187:199, 1907.) 
Some geologic aspects of artificial drainage in Iowa. G. G. 
Wheat. (Proc. Iowa Acad. Sci., XVII, 15]-158, 1910.) 
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Some geological ,features near Muscatine. F., M.-Witter. ,(Proc. 
Iowa Acad. Sci., 1875-80, 16, 1880.) 
Some geological problems in Muscatine county, Iowa, with spe-
cial reference to rectification of supposed kinderhook 
near mouth of Pine creek. S. Calvin. (American Geol-
ogist, TIl, 25-36, 1889.) 
Some geological problems in Muscatine county. S. Calvin. 
' (Bull. Lab. Nat. Hist., State Univ., I, 7-18, 1888.) 
.some Iowa waters. N. Knight~ (Proc. Iowa Acad . .sci., XV, 
109-110, 1908.) , 
Some lime-burning dolomites and dolomitic building-stones 
from Niagara of Iowa. G. L. Houser. ' (Iowa Geol. 
Surv.,. I, 197-207, 1893.) , 
Some new American fossil crinoixls. F. Springer. (Mem. Mus. 
Compo Zool., XXV, 117-161, 1911.) , 
Some new species of palreozoic fossils. S. Calvin. (Bull., Lab. 
Nat. Hist., State Univ. Iowa, I, 173-181, 1890.) 
Some notes on Mtonian mammals. A. O. Thomas. (Science, N. 
8., XXXVI, 570, 1912.) 
Some physical ' aspects ' of 'general geqlogical correlation. C. R. 
Keyes. (Proc. Iowa Acad. Sci., VI, 131-154, 1899.) 
Some preglacial soils. J . A. Udden. (Proc. Iowa Acad. Sci., V, 
102-104,1898.) 
Some preglacial soils. J. A. Udden. (American Geologist, XXI, 
262-264, 1898.) 
Some recent analyses of Iowa building-stones; also of potable 
waters. N. Knight. (Proc. Iowa Acad. S,ci., VITI, 104-
10~, 1901.) 
S,ome variant conclusions in Iowa geology. J. E. Tod¢!.. (Pro~. 
Iowa Acad. Sci., XilI, 183-186, 1906.) 
Southeastern Iowa. ' 
'Chemica! composition of underground waters. W. 8. Hen-
drixson. (Iowa Geol. Surv., XXI, 159-211, 1912.) 
Chemical composition, of underground waters. W. S. Hen-
drixson. (U. S. Geol. Surv., Water Supply Paper No. 
293, 135-183, 1912.) , 
Coal 'deposits of Iowa. C. R. Keyes. (Iowa Geol. ' Burv., 
TI, 536 pp., 1894.) 
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Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
Coincidence of present and preglacial drainage systems in 
extreme southeastern Iowa. F. M. Fultz. (Proc. Iowa 
Acad. Sci., II, 208-209, 1895.) 
Southeastern Iowa, buried river channels. C. lI. Gordon. (Iowa 
Geol. Surv., In, 237-255, 1895.) 
Southeastern Iowa, coincidence of present and pre-glacial drai:r;t-
age systems. F. M. Fultz. (Proc. Iowa Acad. Sci., II, 
208-209, 1895.) 
Southeastern Iowa, glacial markings. F. M. Fultz. (Proc. Iowa 
Acad. Sci., II, 213-217, 1895.) 
Southeastern Iowa, old channels of Mississippi. ,F. Leverett. 
(Annals of Iowa, Historical Quarterly, (3), V, 38-51, 
1901.) 
Southeastern Iowa, recent discoveries of 'glacial scorings.F. M. 
Fultz. (Proc. Iowa Acad. Sci., III, 60-62, 1896.) 
Southeastern Iowa, Salem limestone and its stratigraphic rela-
tions. F. M. Van Tuyl. (Proc. Iowa Acad. Sci., XIX, 
,167-i68, 1912.) 
Southeastern Iowa, -Salem limestone and its stratigraphic rela-
tions. F. M. Van Tuyl. (Science, N. S., XXXVI, 569, 
1912.) 
-
Southeastern Iowa, stratigraphy of St. Louis and Warsaw for-
mations. C. H. Gordon. (Journal of Geology, III, 289-
311,1895.) 
Southern extension of cretaceous in Iowa. E. H. Lonsdale. 
(Proc. Iowa Acad. Sci., I, pt. iv, 39-43, 1894.) 
Southwestern Iowa. 
Mtonian and pre-kansan qeposits in southwestern Iowa. 
H. F. Bain. (Proc. Iowa Acad. Sci., V, 86-101, 1898.) ' 
American homotaxical equivalents of original Permian. C. 
R. Keyes. (Journal of Geology, VII,,321-341, 1899.) 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(Iowa Geol. -Surv., XIX, 605-657, 1909.) 
Chemical composition of underground waters. W. S. Hen-
drixson. (Iowa Geol. Surv., -XXI, 159-211, 1912.) 
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Chemical composition of underground waters. W. S. Hen-
drixson. (U. S. Geol. Surv., Water Supply Paper No. 
, 293, 135-183, 1912.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., il, 
536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21~396, 1909.) 
Correlative relations of certain subdivisions of coal-meas-
ures in Kansas. C. R. Keyes. (American Geologist, 
XXV, 347-353, 1900.) 
,Eolian origin of loess. C. R. Keyes. (Am. Jour. ScL, (4), 
VI, 299-304, 1898.) 
Geology of eastern Nebraska. F. V. Hayden. (U. S. GeoL 
.surv. of Nebraska, 1-79, 1~72.) Incidental references 
are made to the geology of western Iowa. . 
Missourian series of carboniferous. C. R. Keyes. (Ameri-
can Geologist, XXill, 298-316, 1899.) 
Note on correlation of Clarinda well section with schematic 
section of carboniferous. C. R. Keyes. (Iowa Geol. 
Surv., x;r, 461-463, 19Q1.) . 
Origine eolienne du loess. C. R. Keyes. (Bull. de la Soc. 
BeIge de Geol. de Pal. et d' Hydrolo., XII, 14-21, 1901.) 
Relations of, Missouri river loess mantle and Kansan drift-
sheet. C. R. Keyes. (American Jour: Sci., (4), 
XUIII, 32-34, 1912.) 
Remarks on Prof. Geinitz's views respecting. upper paleo-
zoic rocks and fossils of southeastern Nebraska. F. B. 
Meek. (Am. Jour. Sci., (2), XLIV, 170-187, 1867.) 
Rocks of southwestern Iowa shown to be upper, instead of 
lower carboniferous age. C. A. White. (Am. Jour . 
.sci., (2), XLIV, 23-31, 1867.) . . 
Upper carboniferous of southwestern Iowa. E. H. Lonsdale. 
(Proc. Iowa Acad. Sci., il, 197-200, 1895.) 
Southwestern Iowa, Mtonian and pre-Kansan deposits. H. F. 
Bain. (American Geologist, XXI, 255-262, 1898.) 
S6uthwestern Iowa, Mtonian and pre-kansan deposits. H. F. 
Bain. (Proc. Iowa Acad. Sci., V, 86-101, 1.898.) 
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Southwestern' Iowa; carboniferous formations. . O. R: Keyes. 
. " (American' Geologist, XXI, 326-350, 1898.) 
Southwestern Iowa, carboniferous section. G. L. Smith. (Iowa 
Geol. Surv., XIX, 605-657, 1909.) , 
, Southwestern Iowa, certain aspects ' of loess. O. W. Wilcox. 
( Journal of Geology, XII, 716-721, 1904.) . 
Southweste:rn Iowa coal-fields, character and stratigraphical pe-
culiarities. O. R. Keyes. (Eng. and Mining Jour., 
LXXIII, 661, 1902.) 
Southwestern Iowa, recent alluvial changes. J. E. 'Todd. (Proc. 
Iowa Acad. Sci., XIV, 257-266, 1907.) , 
Southwestern Iowa, upper carboniferous. E. H. Lonsdale. (Proc: 
Iowa Acad. Sci., II, 197-200, 1895.) , 
Southwestern United! St~tes and northern Mexican region, Lime 
creek fauna of Iowa. O. R. Keyes. '(Proc. Iowa. Acad, 
Sci.; XIII, 197-198, 1907.) , 
Spanish mines; an episode in primitive American lead-mining . 
. O. R. Keyes. (Annals of Iowa; an Historical Quarterly, 
X, 539-546, 1912.) . ' 
Spencer, Arthur C. Oertain Minerals of Webster Oounty, Iowa . 
. (Proc. Iowa Acad. Sci., Vol. II, pp.143-145, Des Moines, 
1895.) A number of interesting occurrences are d~-
scribed. ' 
Spencer, Arthur C. Occurrence in Iowa of Fossiliferous Ooncre-
tions similar to those of Mazon Oreek. (Proc. Iowa 
Acad. Sci., Vol. I, pt. iv, p. 55, Des Moines, 1894.) Many 
:fine specimens of fossil ferns are reported from the coal 
measures of Marion county. 
Spergen Limestone~ 
-Geology of Lee county. .0. R. Keyes. (Iowa Geol. Surv., 
ill, 344, 1895:) ' . 
Geology of Van Buren county. O. H. Gordon. (Iqwa Geol. 
, .Surv., IV, 197-254, 189t5.) . " 
Qsage vs. Augusta. S. Weller. (American Geologist, XXII, 
, ( ;1.2-16, 1898.) , 
Salem limestone and its stratigraphic relations in southeast-
'I ,., . 
'i I I ':ern Iowa. F. M~ Van Tuyl. (Proc. Iowa . Acad. Sci., 
t :X:r.;X:, '167-168, 1912.) . 
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. ( 1 'Salem limesto;ne and its stratigraphic relations in' southeast-
ern. Iowa. F. M. Van Tuyl. (Science, N . S., XXXVI, 
569,1912.) . 
Sundry provincial and local phases of general geologiq sec- ' 
tion of Iowa. C. R. Keyes. '(Proc. Iowa Acad. Sci., 
XiX, . 147-1'51,; 1912.) , 
Sp~rerodoma: a genus of fossil gasteropods. C. R. Keyes. (Proc. 
Acad. Nat. Sci., Phihtdelphia, 303-309, 1889.)' 
SplW,.erite .. 
~otated catalogue of minerals. C. R. Keyes. (Iowa Geol. 
, . Surv., I, 181.:198, 1893.) , 
Geology of Dubuque county. S. Calvin and H. F:-Bam. 
,(Iowa Geol.Surv., X, 379-651, 1900.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
',' ~ VII; 33-116, 1897.) . . ..• 
' Geology , of Lee county. C. R. Keyes. (Iowa Geol. Surv., 
m,.305;:407,. 1894.) " I 
. Geology of· Louisa county. J. A .. U dden. (Iowa ·G~Q.}~ Surv., 
, :.. . XI 5'3-126 1901) " r , " , • 
-' . ' Geology of Muscatine county. " J~ A. ,Udde!l' _ (Iowa Geol. 
Surv., IX, 24'(-380, 1899.) 
H :' ') : G;¢'?logy,,,o~ Va;a Bur.en cqunty. C. H, Gord()I,l;- ' .:(Io~a G~61. 
; . . Su;rv., IV, 197-254,1895.) " "'" ". ' .' 
. Iowa. J. D. Wh~tney .. (Geology of Iowa, 'I, 469-471, 1858.) 
Lead and zinc " dep9~its of Iowa. A.G. Leonard. (Iowa 
. ' . Geol. Surv., vi, 9-66, 1897.) . . ". .. .. ' .. , :, . ". 
Oecurrence in Iowa. C. A. White. . (Geology of Iowa,II, 
241-242,. 1870.) 
.. Ore deposits of southwestern Wisconsin. ' T. C. Chamberlin. 
' . (G~ol. Surv· .. Wisconsin, IV, 367 -568, 1~82.) · . 
Spirifers, 'two unique, from ,devonian of Iowa. S.: Calvin~ ' ·:(1~ufI. 
. . ·Lab. Nat. lIi~t., State. Univ. Ipwa, II, ~65-167, 1893.) 
. 'Spirit leveliJig, results .of in Iowa, i896. to 1909 in<;llnsive. R. B. 
Marshall. (Bull. U. S. G. S., No. 460, 1911.) 
Sl'onges. · . ' . . : '.. ~",, -,.'." ',-. 
. .. 'Description of new species from Iowa rocks . . ·F. B. Meek 
. . and A. H. W~orthen. (Geol. Surv. IliiIu::ii's, II, 143-411, 
1866.) " . .... 
' .. 
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Fossil burrowing ' sponges from Iowa, devoniano A. O. 
Thomas. (Iowa State Univ., Bull. Lab. Nat. Hist., VI, 
165-166, 1911.) 
New species from Iowa. E. O. Ulrich. (Geol. Burv. Illinois, 
VIII, 243-251, 1890.) , 
New species from devoniano J. Hall and R. P. Whitfield. ' 
(New York State Cab. Nat. Hist., 23d ·Ann. Rep.,223-
239, 1873.) 
Sponges of devonian and carboniferous systems. E. O. Ul-
rich. (Geol. Surv. Illinois, VIII, 243-251, 1890.) . 
Sponges from Iowa devonian, fossil burrowing. A. O. Thomas. 
(Bull. Iowa State Univ., Lab. Nat. Hist., VI, 165-166, 
1911.) 
Springer, Frank. . Some New American Fossil Crinoids. (Mem. 
. Mus. , Compo Zoo!., ' Vol. XXV, pp. 117-161, Cambridge, 
1911.) Several forms are described from Iowa localities. 
Springer, Fra.nk, Cha1'les Wachsmuth and. New· Species of Ori-
noids and Blastoids. (Geol. Surv. Illinois, Vol. VIII, 
pp. 157-251, Springfield, 1890.) See Charles Wachs-
muth and Frank Springer, 1890. 
Springer, Frank, Charles Wachsmuth and. North American 
Crinoidea Camerata. (Monog. Mus. Comp>Zool., Vol. 
XXI, 837 pp., with atlas, Cambridge, 1897.) See Charles 
Wachsmuth and Frank Springer. 
Springer, Frank, Charles Wachsmuth and. Revision of Palre-
ocrinoidre,' Part I. (Proc. Acad. Nat. Sci. Philadelphia, 
1879, pp. 226-379, Philadelphia, 1879.) See Charles 
W flchsmuth and Frank .springer, 1879. 
Springer, Frank, Oharles Wachsmuth and. Revision of Palreo-
crinoidre, Part II. .(Proc. Acad. Nat. Sci. Philadelphia, 
pp. 177-414,.Philadelphia, 1881.) . See Charles ·Wachs-
m-q.~h and Frank Springer; 188l. 
Springer, Frank, Charles Wachsmuth and. , Revision of Palreo-
crinoidre, Part III, Section 1. (Proc. Acad. Nat. Sci . . 
Philadelphia, 1885, pp. 225-364, Philadelphia, 1885.) 
See Charles Wachsmuth and Frank Springer, 1885. 
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. Springer, Frank, Charles Wachsmuth and. Revision of Palreo~ 
crinoidre, Part III, Section 2. (Proc. Acad. Nat. Sci. 
Philadelphia" 1886, pp. 64-226,Philadelphia, '1886.) 
See Charles Wachsmuth and Frank Springer, 1886. 
Springer, Fr3.llk, Charles ·Wachsmuth and. Transition Forms 
in Crinoids and .Descriptions of Five New -Species. 
(Proc. Acad. Nat. Sci. Philadelphia, 1878, pp. 224-266, 
Philadelphia, 1878.) See Charles Wachsmuth and 
Frank Springer, 1878. 
Springs. . 
General des~ription. C. A. White. 
78-80, 1B70.) A brief account 
state is given. 
(Geology of Iowa, I, 
or the sp.r'ihgs of the 
Geology of Davis county. M. F. Arey. (Iowa GE}ol. Surv., 
XX, 4$7-524, 1910.) 
Geology of Wayne cou~ty. M. F . Arey. (Iowa Geol. Surv., 
.. XX, 199-236, i91O.) , 
Salt springs ef Iowa. C. A. White. (Geolegy of Iowa, H, 
334-336, 1870.) 
Springville- beds (St. Louis). ' , 
Geology of Henry county. T. E. Savage. (Iowa GeoL Surv., 
XII, pp. 237-302, 1902.) 
Geo~ogy of Jefferson · county. J . A. U dden: (Iowa Goo!. 
Sutv., XII, 355-43·7, 1902.) . 
Geology of Keokuk county. H. F. Bain. (Iowa Geol. -Burv., 
IV, 255-311, 1895.) 
Geology of ,Washington county. H. F. Bain. (Iowa Geol. 
Surv., V, 115-173, 1896.) 
St. Croix SanOstone. (See Croixan Series.) 
Geological formations of Iowa . . O. R. Keyes. (Iowa Geol. 
Surv., I i 20-21, 1893.) , . , 
Lead and zinc deposits of lowa. A. G. Leonard. (Iowa 
Geol. Surv., VI, 9-66, ~897.) 
Magnesian series of nor"thwesternstates. C. W. Hall and 
. :&. W. Sardeson. (Bull. Geol. ~oc. Ameri~a, VI, 167-
',. . 198-1~95.) .,. . ' ': 
Notes on the geological section of Iowa. S. Calvin. (Iowa 
Geol. Surv., XVII, 192-200, 1907.) 
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St.John, O. H. Geology of Middle Region of Western Iowa. 
(Second Ann . . Rep. State Geologist, pp. 191-201, Des 
Moines, 1868.) A popular description of the geology 
of western Iowa is .given. 
St. John, O. H. ' Geology of Middle Region of Western Iowa. 
(Geology of Iowa, .Vol. II, pp. 1-200, Des Moines, 1870.) 
A general description .of the physical features and ge-
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- . 
Surface Geology of Raccoon river region. O. H. St. John. 
(Second Ann. Rept. State Geologist; 173'-190; 1868.) 
Sweetland Creek Beds (Grassy Shales). 
Geology of Muscatine county. J. A. UddeIl\ ' (Iowa Geol. 
,Surv., IX, 347-380, 1899.) 
Nether delimitation of our carbonic rocks. C. R. Keyes. 
(Proc. Iowa Acad. Sci., XI.X, 153-156, 1914,) 
Notes on . geological section of Iowa. S. Calvin. (Iowa 
Geol. Surv., XVII, 197, 1907.) 
Sweetland creek beds. J. A. tJdden. (Journal of Geology, 
VII, 65-78, 1899.) 
Sweetland Creek beds. J. A. Udden. (Journal of Geology, VIi, 
65-78, 1899.) 
Switzerland of Iowa. S. Calvin. (Midland Monthly, III, 403-
414,1895.) 
Synonomy, formational, of coal-measures of the western interior · 
, basin. C. R. Keyes. (Proc. Iowa Acad. Sci., VII, 82-
105, 1900.) 
Synopsis of American carbonic , calyptrreidre.C. R. Keyes. 
(Proc . . Acad. Nat. Sci. Philadelphia, 1890, 150-181, 
1890.) 
S,ynopsis of American paleozoic echinoids. C. R. Keyes. (~roc. 
. Iowa Acad. Sci., II, 178-194, 1895.) . 
Synopsis of drift deposits of Iowa. S. Calvin. (Americau. 
Geologist, Xle:, 270-272,' 1897.) 
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Table of bearings of glacial striffi in Iowa, 'glaciated rock-sur-
'faces near Linn and near Quarry, Iowa. W. H. Norton. 
(Proc. Iowa Acad. Sci., XVIII, 70-83, 1911.) 
Tables of Altitudes. H. Gannett. (Bull. U. S. Geol: Surv.,' No. 
5, Iowa, 105-112, 1884. Bull. 160, Iowa, pp. 197-221, 
1899. Bull. 274, Iowa, 300-332, 1906.) , 
Tama County. 
Drift exposures in Tama, county. T. E. Savage. (Proc. 
Iowa Acad. Sci., VIII, 275-278, i901.) 
Geological notes. J. D. Whitney. ,( Geology of Iowa" I, 
266-273, 1858.) I ' 
, Geology of Tama county. T. E. Savage. (Iowa Geol. Surv., 
XIII, 185-253, 1903.) , _ 
qeology of quarry products. S. W. Beyer and I. A. 
Williams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Present phase of pleistocene problems in Iowa. S. Calvin. 
, (Bull. Geol. Soc. America, XX, 133~152, 1909.) 
Toledo .lobe of Iowan drift. T. E. Savage. (Proc. Iowa 
Acad. Sci., X, 123-129, 1903.) 
Underground water resources of Iowa_ W. H. NortoD._ 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 99~ pp., 
1912.) 
Underground waters of Tama county. W. J. Miller. (U. S. 
G~ol. Surv., Water Supply Paper No. 293, 508-513, 
1912.) 
Underground waters of Tama county. W. J. Miller. ' (Iowa 
Geol. Surv., XXI, 611-617, 1912.) 
Tama county, drift ,exposures. T. E. Savage. (Proc. Iowa 
Acad_ Sci., VIII, 275-278, 1901.) , 
Tama county, geology. T. E. Savage. (Iowa Geol. Surv., XIII, 
186-253, 1903.) , 
Tama county, underground waters. W. J. Miller. (Iowa Geol. 
Surv., XXI, 611-617, 19'12.) 
Tama county, underground waters. W. J. Miller. (U . .s. Geol. 
, · Surv., Water Supply Paper No. 293, 508-513,1912.) 
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Tarkio Limestone (Atchison). 
Carboniferous section of southwestern Iowa, G. L. Smith. 
(Iowa Geol. Surv., XIX, 605-657, 1909.) 
Geology of Page county. S. Calvin. (Iowa Geol. Surv., XI, 
397 -4~0, 1901.) 
Taxonomy of crinoids. ,C. R. Keyes. (American Naturalist, 
XXX, 292-295, 1896.) 
Taylor County. 
Analyses of Iowa coals. J. ' H. Lees and A. W. Hixson. 
(Iowa Geol. Surv., XIX, 476-519) 1909.) 
Brief referenpe to geology. C. A. White. (First Ann. Rep. 
State Geologist, 45-47, 1868.) 
Carbonifer'ous section of southwestern Iowa. G. L. Smith. 
(Iowa Geol. Surv., XIX, 605-657, 1909.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. .surv., 
II, 536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
General geological description. C. A. White. (Geology of 
Iowa, I, 344-348, 1870.) 
Geology of clays. S. W. Beyer and 1. A. Williams. (Io~a 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of quarry products. S. W. Beyer and I. A. 
Williams. ' (Iowa Geol. Surv., XVII, 189-588, 1907.) 
History of coal-mining in Iowa. J. H. Lees. (Iowa Geol. 
Surv., XIX, 521-586, 1909.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 PP'I 
1912.) . 
Technology of Clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 29~318, 1904.) 
Temperature. . 
Topography 'and, climate of Iowa. ~. E. Simpson. (Iowa 
Geol. Surv., XXI, 48-66, 1912.) 
Topography and 'climate of Iowa. H. ,E: .simpson. (U. S. 
Geol. Surv., Water Supply Paper No. 293, 45-59, 1912.) 
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'Tenth annual report of state geologist. S. Calvin. (Iowa Geol. 
Surv., XII, 11-27, 1902.) 
Term Augusta in geology. C. R. Keyes. (American Geologist, 
XXI, ,229-235, 1898.) 
Terminal moraine of second glacial epoch. T. C. Chamberlin. 
Third Ann. Rep., U. S. GeoL Sur v,. , 291-40~, 1883.) 
Terrace formation in Turkey river Valley in ,Fayette county. 
G. E. Finch. (Proc. Iowa Acad. Sci., YIn, 204-206, 
1901.) 
Terrane cretace des environs de Sioux City. J. Marcou. (Bull. 
Soc. geoL de F~ance, (2), XXIV, 56, 1866.) 
Terrane, new, of carboniferous in western interior 'basin; Ark-
ansan series. C. R. Keyes. (Proc. ' Iowa Acad. Sci., 
VII, 123-128,1901.) 
,Terranes, time-values of provincial carboniferous. C. R. Keyes. 
'(Am. Jour. Sci., (4), XII, 305-308, 1901.) 
Tertiary Period. , 
Description of Elk Point quadrangle, South Dakota-Neb-
raska-Iowa. J. E. Todd. (U. S. Geol. Surv., Folio 156, 
8 pp., 1908.) 
Geographic development of eastern part of Mississippi 
drainage system. L. G. Westgate. (American Geolo-
gist" XI, 245-260, '1893.) 
Geological formations of Iowa. C. R. Keyes. (Iowa Geol. 
Surv., I, 11-161, 1893.) 
Geology of Lyon and Sioux counties. F. A. Wilder. (Iowa 
GeoL Surv., X, 85-184, 1900.) 
Geology of Plymouth county. H. F. Bain. (Iowa Geol. 
Surv., VIII, 315-366, 1898.) 
Preglacial elevation of Iowa. H. F. Bain. (Proc. Iowa 
Acad. Sci., II, 23-26, 1895.) 
Some features of channel of Mississippi river between Lan-
sing and Dubuque, and their probable history. S. Cal- I 
vin. (Proc. Iowa Acad. Sci., X~V, 213-220, 1907.) 
Sundry proyincial and local phases of general geologic sec-
. tion of Iowa. C. R. Keyes.. . (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1n2.) , 
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Tests of- clay products. A. Marston. (Iowa Geol. Surv.;XIV,. 
555-620, 1904.) 
Tests of Iowa building stones. A. Marston. (Iowa Geol. Surv., . 
XVII, 541-557, 1907.) 
Tests of Iowa building-stones, properties. H. F. Bain. (Iowa 
Geol. Surv., VIII, 369-416, 1898.) 
Tests of Iowa coals made by government coal-testing plant at 
Louisiana Purchase Exposition, St. Louis, Mo., 1904. 
T. E. Savage. (Io,va Geol. Surv., Bull. No: 2, 22-38, 
1905.) 
Tests of lithographic limestone of Mitchell county, Iowa, dis-
cussion of requisite qualities of lithographic limestone 
with report. A. B. Hoen. (Iowa Ge.ol. Surv., XTII, 
339-351, 1903.) 
Tests, physical, of Iowa limes. . S. W. Beyer. (Iowa Geol. 
Surv., XVTI, 91-150, 1907.) 
Thayer, Aftonian gravels and their relations to drift-sheets in 
region about Afton Junction and. S. Calvin. (Proe. 
Davenport Acad. Sci., X, 18-30, 1907.) 
Thayer Shales. 
Carboniferous formations of southwestern ,-Iowa. C. R. 
Keyes. (American Geologist, XXI, 346--350, 189$.) 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(Iowa GeoL Surv., XIX, 605-657, 1909.) 
Formational synonymy of coal-measures of western in-
terior basin. C. R. Keyes. (Proc. Iowa Acad. Sci., VII, 
I . 82-105, 1900.) . ' 
Missourian s'eries of carboniferous. C. R. Keyes. (Ameri-
can Geologist, XXITI, 298-316, 1899.) . 
Note on correlation of Clarinda well-section with schematic 
section of qarboniferous. C. R. Keyes. (Iowa Geol. 
Surv., XI, 461-463, '1901.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sei., 
XIX, 147-151, 1912.) 
Theory of loess. B. Shimek. (Proc. Iowa Acad. Sei., TIT, 82-
89,1896.) 
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+lli~kness of pl:lleozoic in Missis$ippi valley. C. R;, Keyes~ 
(American Geologist, XVII, 161-173, 1896.) 
Thickness of paleozoic strata of northeastern Iowa. W. 'H. 
, , Norton. , (Iowa Geol. Surv., III, 167-210, 1895.) 
Third annual report of state geologist, for 1894. S. Calvin. 
, (Iowa Geol. Surv., IV, 19-26, ,1895.) 
T~th annual report of state , geologist. F. A. Wilder. 
(Iowa Geol. Surv., XV, 3-11, 1905.) 
Thomas, A. O. Additional Evidence of Unconformity between 
Cedar Valley and Lime Creek Stages of Devonian of 
, Iowa. (Science N. S., Vol. XXXVI, pp. 569-570, New 
York, 1912.) A new subdivision is suggested for th~ 
Lime Creek section. 
Thomas, A. O. Fossil Burrowing-sponges from Iowa Dev:onian. ' 
(Bull. Iowa State Dniv., Lab. Nat. Rist., Vol. VI, pp. 
165-166, Iowa City, 1911.) 
, . 
Thomas, ' A. O. Relation of Lime Creek Shales to Cedar Valley 
. Limestone of Floyd County, Iowa. (Science, N. 8., Vol. 
XXXVII, p. 459, New York, 19'13.) A marked uncon-
fprmity is shown to exist at the base of the shales. 
Tho~as, A. O. Some Notes ,on Mtonian Mammals. (Science, 
, N. S., XXXVI, p. 570, New York, 1912.) New finds 
" are recorded. 
Thomas, A. O. [Underground Waters of] Johnson County. 
(Iowa Geol. Surv., Vol. XXI, pp. 504-514, Des Moines,' 
1912.) The features of the water-supply of the area 
, are fully noted. 
Thomas, A. O. [Underground Waters of Johnson County.] 
(D. S. Geol. Surv., Water Supply Paper No 293, pp. 
419-427, ,Washington, 1912.) 
Till, interlffissial, near Sioux City, Iowa. J. E. Todd and R. F. 
Bain. , (Proc. Iowa Acad. Sci., II, 20-23, 1895.) 
TiltQn, John L. First Reported Petrified American Lepidostro-
bils is from Warren County, Iowa. (Proc. Iowa Acad. 
Sci., Vol. XIXr pp. 163-165, Des Mbines, 1912.) The 
cones are described and the <;lircumstances under which 
they were found are detailed. 
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Tilton; John L. First Reported Lepidostro bus is , from Warren 
county, Iowa. Science, N. S., Vol. XXXVI, pp. 569, 
New York, 1912.) Abstract. 
Tilton, John L., Geological Section along Middle River in Cen-
tral Iowa. (Iowa Geol. Surv., Vol. III, pp. 135-146~ Des 
Moines, 1895.) The detailed geological cross section 
displays almost the complete sequence of the Des Moines 
series. At short intervals the local successions are 
noted, together with the! thicknesses of the se'veral 
strata. 
Tilton, John L. Geology of Warren County. (Iowa Geol. Surv., 
Vol. V, pp. 301-359, Des Moines, 1896.) Thefollowing 
aspects of the subject are treated in detail: 
Physiography, descriptive physiography, general relations, 
drainage of region, streams of Warren county, general 
character of streams, escarpment-makers, escarpments, 
skyline, dip, explanation of physiography, immensity of 
erosion, table of elevations. 
Geological formations, Pleistocene, alluvium, loess, drift; 
Carboniferous, g'eneral description, relations to under-
lying strata, conditions of deposition, relations to over-
lying strata, classification of formations, detailed cross-
sections, South river, Whitebreast creek, Middle river~ 
North river, southeast to northwest. 
Economic products, coal, coal-horizons, lower group, upper 
group, intermediate horizons, statistics of coal produc-
tion; water-supplies, rainfall, wells, surface wells, deep-
wells; oil and gas; minerals; building-stones, clay-
deposits, cll;l.y·working plants, pottery, brick, tiling, soil. 
In this report the explanation of the present physiography 
of the whole state is especially discussed,. 
Tilton, J ohn L. Origin of Present Drainage System _of Warren 
County. (Proc. Iowa Acad. Sci., Vol. I, pt. iv, pp: 31-
33, Des Moines, 1894.) Present river valleys are larger 
troughs than prese~t streams require. The valleys are 
preglacial in origin. The bed-rock surface is very un-
even. 
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Tilton, John L. Pleistocene Deposits in Warren County, Iowa. 
(Pamphlet, 43 pp., University of Chicago Press, Chi-
cago, 1911.) 
Tilton, John L. Pleistocene Record of Simpson College Well. 
(Proc. Iowa Acad. Sci., Vol. XVII, pp. 159-164, Des 
Moines, 1910.) The various formations passed through 
are discussed in detail. 
Tilton, John L. Problems in Municipal Water-works for small 
City. (Proc. Iowa Acad. Sci., Vol. XII, pp. 143-150, 
Des Moines, 1905.) The various plans are compared 
and the climatic conditions discussed. Special' refer-
ence is made to Indianola. 
Tilton, John L. Results of Recent Geological Work in Madison 
County. (Proc. Iowa Acad. Sci., Vol. IV, pp. 47-54, 
Des Moines, 1897.) The geologic features of the dis-
trict are outlined and some of the salient points de-
scribed. 
Tilton, J. L. Strata Between Ford and Winterset. (Proc. 
Iowa Acad. Sci., Vol. I, pt. iii, pp. 26-27, Des Moines, 
1893.) The section along Middle river in Madison and 
Warren counties is described. 
Tilton, John L. [Underground Waters of] Warren County. 
(Iowa Geol. Surv., Vol. XXI, pp. 999-1004, Des Moines, 
1912.) The water-supplies of the area are fully de-
scribed. 
Tilton, John L. Underground Waters of Warren County. (U. 
S. Geol. Surv., Water .supply Paper No. 293, pp. 815-
818, Washington, 1912.) 
Tilton, John L., and H. F. Bain. Geology of Madison County. 
(Iowa Geol. Surv., Vol. VII, pp. 489-539, Des Moines, 
1897.) Detailed accounts are given of the following fea-
tures: 
Introduction, physiography, topograpby, table of elevations, 
drainage. 
Stratigraphy, general relations of strata, classification of 
formations, geological formations; Carboniferous, Des 
Moines, Hanley section, St. Charles section, Patterson 
53 
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section, Raccoon river section, Missouri formation, Lin-
coln township section, Backbone section, South River 
section, Earlham section, Cedar Creek section, Winter-
set section, Tileville section; Pleistocene, Kansan drift, 
loess, alluvium. 
Economic products ; building-stones, Earlham district, 
Robertson quarry, Earlham Land Co., Nevitt quarry, 
Eureka Springs; Winterset district, Peru district, St. 
Charles-Truro district; road materials, limes, clays, 
water-supplies, water-powers, coal. 
Times of formation of lead and zinc deposits of Mississippi val-
ley. C. R. Keyes. (Trans. American Inst. Mining Eng. 
XXXI, 603-611,/1901.) 
Time-v.alues of provincial carboniferous terranes. C. R. Keyes. 
(Am . .Jour. Sci., (4), XII, 305-309, 1901.) 
Todd, J. E. Description of Elk Point Quadrangle, South Dakota-
Nebraska-Iowa. (U . .s. Geol. Surv.,. Folio 156, 8 pp., 
Washington,1908.) Incidental reference is made to the 
strata in the extreme western edge of Plymouth county. 
Todd, J. E. Annual Deposits of Missouri River During Post-
~liocene. (Proc. American Assoc. Adv. Sci., Vol. 
XXVI, pp. 287-291, Salem, 1877.) 
Todd, J. E. Charcoal Streak in Loess. (Proc. Iowa Acad. Sci., 
1875-1880, p. 21, Iowa City, 1880.) Abstract is given of 
a paper read before the Iowa Academy of Sciences, 
.June 24, 1880. 
Todd, J. E. Evidence that Lake Cheyenne Continued till Ice 
Age. (Proc. American Assoc. Adv. Sci., Vol. XXXVII, 
. pp. 202-203, Salem, 1889.) Evidence is brought forth 
to show that western Iowa and ·eastern Neoraska were 
occupied by a fresh-water lake before the deposition of 
the drift. Claw of Megalonyx is r~ported from Mills 
county. 
Todd, J. E. Folding of Carboniferous Strata in Southwestern 
Iowa. (Proc. Iowa Acad. Sci., Vol. I, pt. i, p. 58, Des 
Moines, 1890.) Abstract is given of a paper read be-
fore the Academy, with a general section of the Upper. 
Carboniferous rocks in southwestern Iowa. 
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'l'odd, J. E. Geology and Soils. (Proc. Iowa Hort. Soc., Vol. 
XVI, pp. 208-213, Des Moines, 1881.) The dependence 
. of soil on the underlying rocks is described. 
Todd, J. E. History of Drift Deposits of Iowa. (Proc. Iowa 
Hort. Soc.; Vol. XVIII, pp. 316-327, Des Moines, 1883.) 
The different kinds of drift-soil are distinguished and 
their origins described. 
Todd, J. E. Inequalities in Old Paleozoic Sea-bottom. (Ameri-
can Geologist, Vol. XV, p. 64, Minneapolis, 1895.) The 
depths at which the crystalline basement is encountered 
in various parts of Iowa are given. 
Todd, J . E. Loess and its Soils. (Proc. Iowa Hort. Soc., Vol. 
XVII, pp. 263-270, Des Moines, 1882.) A popular dis-
cussion of the properties of the bluff soil i~ given. 
Todd, J. E. More light on Origin of Missouri River Loess. 
(Proc. Iowa Acad. Sci., Vol. XIII, pp. 187-194, Des 
Moines, 1906.) The mass of loess is attributed to 
aqueous deposition; considerable portions will prove to 
be the work of wind. 
Todd, J. E. New Light on Drift in South Dakota. (Proc. Iowa 
Acad. Sci., Vol. VI, pp. 122-130, Des Moines, 1899.) 
Incidental references are made to the glacial geology 
of northwestern part of the state. 
Todd, J. E. Notes on Distribution of Timber in Southwestern 
Iowa, with Inferences Concerning Origin of Prairies . 
• (American Naturalist, Vol. XII, pp. 91-96, Philadelphia, 
1878.) Facts in southwestern Iowa are examined in the 
light of the different theories concerning. the origin of 
the prairies. 
Todd, J. E. Recent Alluvial Changes in Southwestern Iowa. 
(Proc. Iowa Acad. Sci., VoL XIV, pp. 257-266, Des 
Moines, 1907.) Details are described of the alluvial 
fillings in Fremont .county. 
Todd, J. E. Recent Wind-action upon Loess. (Proc. Iowa 
Acad. Sci., 1875-80, p. 21, Iowa City, 1880.) Abstract of 
a paper read before the Iowa Academy of Science, June 
24, 1880, is given. 
... 
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Todd, J. E. Relation of Loess to Drift in Southwestern Iowa. 
(Proc. Iowa Acad. ScL, 1875-80, p. 19, Iowa City, 1880.) 
A general section of the surface deposits of southwest-
ern Iowa is given. 
I),'odd, J. E. Richthofen's Theory of Loess in Light of Deposits 
of the Missouri. (Proc. American Assoc. Adv. Sci., 
Vol. XXVII, pp. 231-239, Salem, 1878.) 
Todd, J. E. Roots and Root-marks fOlmd in Loess. (Proc. 
Iowa Acad. Sci., 1875-80, 17, Iowa City, 1880.) Ab-
stract of a paper read before the Ac.ademy is given. 
Todd, J. E. Some variant Conclusions in Iowa Geology. (Proc. 
Iowa Acad. Sci., Vol. XIII, pp. 183-186, Des Moines, 
1906.) Attention is called to the character of the fold-
ing of the Carboniferous rocks of Fremont county. The 
stratigraphic position of the chalk-rock of northwest-
ern Iowa, the nature of the section in the Big Sioux 
river, the depth of the drift 'in Clay and O'Brien coun-
ties, and the poslition of the Altamont moraine in the 
northwest part of the state are discussed. 
Todd, J. E. .striation of Rocks by River-ice. (American Geol-
ogist, Vol. IX, pp. 396-400, Minneapolis, 1892.) It is 
noted that planation and striation are often accom-
plished by floating river-ice armed with pebbles, pro-
ducing phenomena identical with glaciated surfaces . . 
Tod~, J. E., and H. Foster Bain. Interlressial Till near Sioux 
City, Iowa. (Proe. Iowa Acad. Sci., Vol. II, pp. 20-23, 
Des Moines, 1895.) This unusual occurrence is' fully 
described and illustrated by photographic prints. The 
best exposure is at Riverside park. 
Toledo lobe of Iowan drift. T. E. Savage. (Proc. Io~a Acad. 
Sci., X, 123-129, 1903.) 
TopogTaphic types of northeastern Iowa. W J McGee. (Proc. 
American Assoc. Adv. Sci., XXXVII, 248-249, 1890.) 
TopogTaphy . 
. Description of Elk Point quadrangle, South Dakota-Ne-
braska-Iowa. J. E. Todd. (U. S. Geol. Surv., Folio 
156, 8 pp., 1908.) 
I ' 
I 
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General topography of Iowa. C. A. White. (Geology of 
Iowa, I, 29-35, 1870.) Descriptions of the general fea-
tures, with tables of elevations, and profiles across the 
state are given. 
Geology. of Allamakee county. S. Calvin. (Iowa Geol. 
. Surv., IV, 35-111, 1895.) 
Geology of Appanoose county. H. F. Bain. (Iowa Geol. 
Surv., V, 361-437, 1896.) 
Geology of Benton county. T. E. Savage. (Iowa Geol. 
Surv., XV, 125-225, 1905.) 
Geology of Black Hawk county. M. F. Arey. (Iowa ·Geol. 
Surv., XVI, 407-453, 1906.) 
Geology of Boone county. S. W. Beyer. (Iowa Geol. Surv" 
V, 167-232, 1896.) 
Geology of Bremer county. W. H. Norton. (Iowa Geol. 
Surv., XVI, 319-405, 1906.) 
-Geology of Buchanan 'County. S. Calvin. (Iowa Geol. 
Sp.rv., VIII, 201-253, 1898.) 
Geology of Butler county. M. F. Arey. (Iowa Geol. Surv., 
XX, 1-59, 1910.) 
Geology of Carroll county. H. F. Bain. (Iowa Geol. Surv., 
IX, 49-10_6, 1899.) 
Geology of Cedar county. W. H. Norton. (Iowa Geol. 
Surv., XI, 279-396, 1901.) . 
Geology of Cerro Gordo county. S. Calvin. (Iowa Geol. 
Surv., VII, 117-195, 1897.) . 
Geology of Cherokee and Buena Vista counties.· T. H. Mac-
bride. (Iowa Geol. Surv., XII, 303-353, 1902.) 
Geology of Chickasaw county. S. Calvin. (Iowa Geol. 
Surv., XIII, 255-292, 1903.) . 
Geology· of Clay and 0 'Brien counties. T. H. Macbride. 
(Iowa Geol. Sutv., XI, 461-508, 1901.) 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., XVI, 213-317, 1906.) 
Geology of Clinton county. J. A. U dden. (Iowa Geol. 
Surv., XV, 369-431, 1905.) 
Geology of Dallas county. A. G~ Leonard. (Iowa Geol. 
Surv., VIII, 51-118, 1898.) 
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Geology of Davis county. M. F. Arey. (Iowa Geol. Surv.,. 
XX, 487-521, 1910.) 
Geology of Decatur county. H. F. Bain. (Iowa Geol. Burv., 
VITI, 255-314, 1898.) 
Geology of Delaware county. S. Calvin. (Iowa .Geol. Surv., 
VIn, 119-199, 1898:) 
Geology of Dubuque county. S. Calvin and H. F . Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Geology of Emmet, Palo Alto and Pocahontas counties. T. 
H. Macbride. (Iowa Geol. Surv., XV, 227-276, 1905.) 
Geology of Fayette county. T. E . Savage. (Iowa Geol. 
Surv., XV, 433-546, 1905.) 
Geology of Franklin county. 1. A. Williams. (Iowa Geol. 
Surv., XVI, 453-507, 1906.) 
Geology of Grundy county. M. F. Arey. (Iowa Geol. Surv., 
XX, 61-95, 1910.) 
Geology of Guthrie county. H. F. Bain. (Iowa Geol. 
Surv., VII, 413-487, 1897.) 
Geology of Hamilton and Wright counties. T. H. Macbride. 
(Iowa Geol. Surv., XX, 97-138, 1910.) 
Geology of Hardin county. S. W . Beyer. Iowa Geol. Surv., 
X, 243-305, 1900.) 
Geology of Harrison and Monona counties. B. . Shimek. 
(Iowa Geol. Surv., XX, 271-483, 1910.) 
Geology of Henry county. T. E. Savage. (Iowa Geol. 
Surv., XII, 237-302, 1902.) 
Geology of Howard county. S. Calvin. (Iowa Geol. Surv., · 
XIII, 21-79, 1903.) 
Geology of Humboldt county. T. H . Mac-bride. (Iowa 
Geol. Surv., IX, 109-154, 1899.) 
Geology of Iowa county. S. W. Stookey. (Iowa Geol. 
Surv., XX, 151-186, 1910.) 
Geology of Jackson cOUIlty. T. E. Savage. (Iowa Geol. 
Surv., XVI, 563-648, 1906.). 
Geology of Jasper county. I. A. Williams. (Iowa Geol. 
Surv., XV, 277-367, 1905.) 
. Geology of Jefferson county. J. A. Udden. (Iowa Geol. 
. Surv., XII, 355-437, 1902.) 
I 
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Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
VII, 33-116, 1897.) 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., 
V, 33-112, 1896.) 
Geology of Linn county. W. H. Norton. (Iowa Geol. 
. Surv., IV, 121~194, 1895.) 
Geology of Louisa' county. J. A . • Udden. (Iowa Geol. . 
Surv., XI, 53-126, 1901.) 
Geology of Lyon and Sioux counties. F. A. Wilder. (Iowa 
Geol. Surv., X, 85-184, 1900.) 
Geology of Madison county. J. L. Tilton and H. F: Bain. 
(Iowa Geol. Surv., VII, .489-539, 1897.) 
Geology of Mahaska county. H. F. Bain. · (Iowa Geol. 
Surv., IV, 313-380, 1895.) 
Geology of Marion county. B. L. Miller. (Iowa Geol. Surv., 
XI, 127-197, 1901.) 
Geology of Marshall county. S. W. Beyer. (Iowa Geol. 
Surv., VII, 197-262, 1897.) 
Geology of Mills and Fremont counties. J. A. Udde'll. 
(Iowa Geol. Surv" XIII, 123-183, 1903.) 
Geology of Mitchell countY.. .s~ Calvin. (Iowa Geol. Surv., 
XIII, 293-352, 1903.) 
Geology of Monroe county. S. W. Beyer and L. E. Young. 
(Iowa Geol. Surv., XIII, 353-433, 1903.) 
Geology of Montgomery county. E. H. Lonsdale. (Iowa 
Geol. Surv., IV, 381-449, 1895.) 
Geology of Muscatine ' county. J. A. Udden. (Iowa Geol. 
Surv., IX, 247-380, .1899.) 
Geology of, northeastern Iowa. VV J McGee. (Eleventh 
. Ann. Rep. U. S. Geol. Surv., 180-377, 1892.) 
Geology of Osceola and Dickinson counties. T. H. Mac-
bride. (Iowa Geol. Surv., X, 185-239, 1900.) 
Geology of Page county. S. Calvin. (Iowa Geol. Surv., 
XI, 397-460, 1901.) 
Geology of Plymouth county. H. F. Bain. (Iowa Geol. 
Surv., VIII, 315-355, 1898.) 
Geology of Polk county. H. F. Bain. (Iowa Geol. Surv., 
VII, 263-412, 1897.) 
832 ANNOTATED BIBLIOGRAPHY 
Geology of Pottawattamie county. J . A. Udden. (Iowa 
Geol. Surv., XI, 199-277, 19.01.) 
Geology of ' Poweshiek county. S. W . Stookey. (Iowa 
Geol. Surv., XX, 237-269, 191.0.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Surv., XVI, 5.09-548, 19.06.) 
. . 
Geology of Scott county. W . H. Norton. (Iowa Geol. Surv., 
IX, 389-519, ~899.) 
Geology of Story county. S. W. Beyer~ (Iowa Geol. Burv., 
IX, 155-245, 1899.) 
Geology of Tama co~ty.. T. E. Savage. (Iowa Geol. 
Surv., XIII, 185-253, 19.03.) 
Geology of Van Buren county. C. H. Gordon. (Iowa Geol. 
Surv., IV, 197-254, 1895.) 
Geology of Wapel~o county. A. 'G. Leonard. (Iowa Geol. 
Surv., XII, 439-499, 19.02.) 
Geology of Washington county. H. F. Bain. (Iowa Geol. 
Surv., V, 115-173, 1896.) 
Geology of Wayne COUI).ty. M. F . Arey. (Iowa Geol. Surv., 
XX, 199-236, 191.0.) 
Geology of Webster county. F. A. Wilder. (Iowa Geol. 
Surv., XII, 63-235, 19.02.) 
Geology of Winneshiek county. S. Calvin. . (IoWl;l Geol. 
Surv., XVI, 37-146, 19.06.) 
Geology of Woodbury county. ·. H. F. Bain. (Iowa GeoL 
Burv., V, 241-299, 1896.) . 
Geology of Worth county. I. A. Williams. (Iowa GeoL 
Surv., X, 315-377, 19.0.0.) . 
Mississippi valley between Savanna and Davenport. J. E. 
Carman. . (Bull. Illinois Geol. Surv., No. 13, 96 pp., 
19.09.) 
Physical geography of Iowa. J. D. Whitney. . (Geology 
of Iowa, I, 1-8, 1858:) 
. Physiography of Iowa. S. Calvin. (Iowa Weather and 
Crop Service, Ann. Rept. for 1902, 3-11, 19.03.) 
Prairies. B. Shimek. (Bull. Iowa State Univ., Lab. Nat. 
Hist., VI; 169-24.0, 1911.) . 
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Preglacial elevation of Iowa. H. F. Hain. (Proc. Iowa 
Acad. Sci., II, 23-26, 1895.) 
Tables of altitudes. H. Gannett. (Bull. U. S. Geol. Surv., 
No.5, Iowa, 105-112, 1884. Bull. 160, Iowa, 197-221, 
1899. Bull. 274, Iowa, 300-332, 1906.) 
Topographic types of northeastern Iowa. W J McGee. 
(Proc. American Assoc. Adv. Sci.,. XXXVII, 248-249, 
1890.) 
Topography and climate of Iowa. H. E. Simpson. (Iowa 
Geol.. Surv. XXI, 48-66, 1912.) 
Topography and climate of Iowa. H. E. Simpson. (U. S. 
Geol. Surv., Water Supply Paper No. 293, 45-59, 1912.) 
Underground water resources of Iowa. W. H. Norton. (Iowa 
Geol. Surv., XXl, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Topography and climate of Iowa. H. E. Simpson. (Iowa Geol. 
. Surv., XXI, 48-,66, 1912.) 
Topography and climate · of Iowa. . H. E. Simpson. (U. S. 
Geol. Surv., Water Supply Paper No. 293, 45-59, 1912.) 
Torrey, Joseph, Jr., and E. ·H. Barbour. Recorded Meteorites 
of Iowa, with Special Mention of Last, or Winnebago 
County, Meteorite. (American Geologist, Vol. VIII, 
pp. 65-72, Minneapolis, 1891.) 
Torrey, Joseph, Jr., and E. H. Barbour. Winnebago County 
(Iowa) Meteorites. (Science, Vol. XV, 'po 347, New 
York, 1890.) Reference is made to a fragment sup- -
posed to be a piece of meteorite. The authors claim 
it was not, and· base their claims on the grounds of: 
Too low specific gravity, absence of metals and ex-
ternal crust, and chemical analysis. 
Transition forms in crinoids and description of five new species. 
Charles Wachsmuth and Frank Springer. (Proc. Acad. 
Nat. Sci. Philadelphia, 224-226, 1878.) 
Transitional drift. CleIItent L. Webster. (American Natural-
ist, XXIV, 1182-1185, 1890.) 
834 ANNOTATED BIBLIOGRAPHY 
Trans-Mississippian coals, geological position. C. R. Keyes. 
(Eng. and Mining Jour., LXIX, 528-529, 1900.) 
Trans-Missis.sippian coals, horizons of Arkansas and Indian Ter-
ritory coals compared. C. R. Keyes. (Eng. and Min-
ing Jour., LXXI, 692-693, 1901.) 
Trans-Mississippian coals, stratigraphical location. C. R. Keyes. 
(Eng. and Mining Jour., LXXII, 198, 1901.) 
Trans-Mississippian field, structure of coal deposits. C. R. 
Keyes. (Eng. and Mining Jour., LXV, 253-254, and 281, 
1898.) 
Trilobites. 
Descriptio;n of new species. D. D. Owen. (Rept. Geol. 
Surv. Wisconsin, Iowa and Minnesota, App., Art. i, 
573-577, 1852.) 
Turkey River valley in Fayette county, Iowa, terrace forma-
tion. G. E. Finch. (Proc. Iowa Acad. Sci., VIII, 204-
206, 1901.) 
Twelfth annual report of state geologist. S. Calvin. (Iowa 
GeoL Surv., XIX, 3-6, 1904.) . 
Twentieth and nineteenth annual reports of state geologist. G . 
. F. Kay. (Iowa Geol. Surv., XXI, ix-xvi, 1912.) 
Two remarkable cephalopods from upper paleozoic. C. R. Keyes. 
(Proc. Iowa Acad. Sci., III, 76-78, 1896.) 
Two unique spirifers from devonian strata of Iowa. S. Calvin. 
(Bull. Lab. Nat. Rist., State Univ. Iowa, II, 165-167, 
1893.) . 
Types and figured specimens in Paleontological collections of 
geological department, American museum of natural 
history; lower carboniferous to pleistocene, inclusive. 
R'. P. Whitfield and E. O. Rovey. (Bull. American 
Mus. Nat. Rist., XI, pt. 4, 357-500, 1901.) 
Udden; Johan A. Account of Paleozoic Rocks Explored by 
. Deep-borings at Rock Island and Vicinity. (Seven-
teenth Ann. Rept. u. S. G. S., pt. ii, "pP: 829-849, Wash-
-ington, 1896.) The strata passed through in wells at 
Davenport are noted. 
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Udden, Johan, A. Diatomaceous Earth in Muscatine County. 
(Proc. Iowa Acad. Sci., Vol. VI, p. 53, Des Moines, 
1899.) A deposit is reported associated with ancient 
peat under the lo~ss . Fragments of the peculiar de-
posit are also found in Scott county. 
Udden, Johan A. Dipterus in American Middle Devonian. 
( J ournal of Geology, Vol. VII, ' pp. 494-495, Chicago, 
1899.) The occurrence of the form in the rocks of Iowa 
is especially noted. 
U dden, J ohan A. Foraminiferal Ooze in Coal Measures of Iowa. 
(Journal of Geology, Vol. XI, pp. 283-284, Chicago, 
1903.) A number of genera of Rhizopods are reported 
and vast numbers of individuals are said to exteurl 
throughout the Missouri section. 
Udden, Johan A. Geology of J'efferson County. (Iowa Geol. 
. ,Surv., Vol. XII, pp. 355-437, Des Moines, 1902.) There 
are descrihed: 
Introduction, area and location, earlier investigations. 
Physiography, topography, fiat uplands, upland slopes, ter-
races, bottom lands, table of elevations, drainage. 
Stratigraphy, general relations of strata, underlying forma-
tions; Saint Louis, distribution and local sections, sec-
tions on Burr Oak and other creeks, on Walnut creek, 
Rocky branch, Turkey creek and adjacent ravines~ 
Brush creek and Wolf creek, Cedar creek basin, Des 
Moines river basin, Springvale beds, Lower Verdi beds, 
Upper Verdi beds, Pella beds, geographical conditions, 
correlations; Des Moines, distribution and local sec-
tions, Walnut township, Lockridge township, Round 
Prairie township, Penn, Buchanan, Cedar, Black Hawk, 
Fairfield, Liberty, Polk, Locust Grove, Des Moines, 
thickness of the Des Moines, general character, correla-
tions; table of fossils; erosion intervals; well~records; 
Pleistocene, associated gravels, bowlder clays, loess, 
alluvial deposits, Pleistocene fossils, geological struc-
ture, joints, glacial-scorings. 
Economic products, building-stones, clay industries, coal, 
water-resources, soils. 
836 ANNOTATED BIBLIOGRAPHY 
Udden, Johan A. Geology of Louisa County. (Iowa Geol. 
Surv., Vol. XI, pp. 53-126, Des Moines, 1901.) _ The sub-
jects discus'sed are as follows: 
Introduction, location and area, earlier investigations. 
Physiography, topography, Mississippi bottoms, Iowa river 
lowlands, east drift plain, table of altitudes, drainage. 
Stratigraphy, general relations of strata, underlying forma-
tions; .Mississippian series, typical sections, sections in 
bluffs and creeks north and east of Morning Sun, sec-
tions in Otter Creek basin, sections in Long Creek basin, 
sections on Clifton Creek and Iowa river, general sec-
tion of subcarboniferous rocks, Maple Hill shale, Eng-
lish River gritstone (Chonopectus sandstone), "litho-
graphic" limestone, Upper gritstone, Wassonville lime-
stone, Lower Burlington limestone, main lower chert, 
'Upper Burlip.gton limestone, Montrose chert, upper 
shaly limestone, correlation, geographic conditions~ 
Saint Louis limestone; Des Moines; subsequent history; 
Ozarkian and geest, table of well r ecords; Pleistocene, 
Albertan, Aftonian, Kansan, Buchanan gravel and Yar-
mouth soil, Illinoian, Sangamon, loess, terraces and 
alluvium. 
Economic products, Geological structure; joints; minerals; 
building-stones and macadam, clay products, natural-
gas, gravels and sands, soils, water-supplies. 
Udd,en, Joh3ln A. Geology of Mills and Fremont Counties. 
(Iowa Geol. Surv., Vol. XIII, pp. 123-183, Des Moines, 
1903.) The following subjects are discussed in detail: 
Introduction, location and area, earlier investigations. 
Physiography, topography, ~pland flats, upland slopes, low-
lands and terraces, drainage, table of elevations. 
Stratigraphy, general statement, deep explorations; Car-
boniferous, Missourian,· exposures in and near bluffs 
of the Missouri in Mills county, exposures in and near 
the bluffs of the Missouri river in Fremont county, sec-
tions in the uplands east of Hamburg, scattered ex-
posures, correlations, geographical conditions, fauna 
and flora, list of fossils; Cretaceous, ' erosion interval; 
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Pleistocene, ante-glacial silt, bowlder clay, gumbo, loess, 
fossil snails of the loess, alluvium, calcareous tufa, 
geological structure, ice-scorings. 
Economic products, building-stones, coal, clay industries, 
water-supplies, sands, and gravels, soils. 
Udden, Johan A. Geology of Muscatine County. (Iowa Geol. 
Surv., Vol. IX, pp. 247-380, Des Moines, 1899.) The 
following subjects are dealt with in detail: 
Introduction, location and area, earlier investigations. 
Physiography, topography, Mississippi bottoms, West Lib-
erty plain, Illinoian drift-plain, Kansan drift-plain, 
table of elevations, drainage. 
Stratigraphy, general relations of strata, underlying forma-
tions, Silurian system; Devonian system, Fayette brec-
cia and Cedar Valley limestone, Sweetland creek beds; 
Carboniferous system, Des Moines stage, Pine Creek 
conglomerate; preglacial erosion; Pleistocene, ante-
glacial silt, glacial deposits, pre-Kansan till, Kansan 
till, Buchanan gravel and Yarmouth soil, Illinoian till, 
Sangamon soil and leached horizon, Lake Calvin, loess, 
terraces and, alluvium; ·deformations; joints, earth tem-
peratures; minerals . 
. Economic products, coal, building-stones, gravels, sands, 
clay industries, Fairport potteries, brick and tile, water 
supplies, natural gas, soils. 
Udden, Johan A. Geology of Pottawattamie CoUnty. 
GeoL Surv., Vol. XI, pp. 199-277, Des Moines, 
The following topics are considered in detail: 
(Iowa 
1901.) 
Introduction, location and area, previous investigations. 
Physiography, topography, flood-plains, uplands, table of 
elevations, history of drainage. ' 
Stratigraphy, general statement, deep-explorations; Car~ 
boniferous, Missourian; Cretaceous; Tertiary erosion, 
welJ-records; Pleistocene, ante-glacial silt and sand, 
bowlder-clay, pre-Kansan, valley-drift gravel, gumbo, 
loess, terrace and allu';ium, deformations, joints, ice-
scorings. 
838 ANNOTATED BIBLIOGRAPHY 
Economic products, building stones, clay industries, water 
supplies, coal, road-ballast, soils. 
U dden, J ohan A. Oucurrence of Rhizopods in Pella Beds in 
Iowa. (Proc. Iowa Acad. Sci., Vol. IX,p. 120, Des 
Moines, 1902.) Several species are identified in ma~ 
terial from the .st. Louis limestone of Jefferson county. 
Udden, Johan A. Pine Creek Conglomerate: (Proc. Iowa Acad. 
. Sci., Vol. VI, pp. 54-56, Des Moines, 1899.) Litholog-
ically the bed resembles the Rockville conglomerate, 
and a rock of Cretaceous age found in Guthrie county. 
The suggestion is made that the Muscatine deposit may 
be also of the same age. 
Udden, Johan A: Pleuroptyx in Iowa Coal measures. (Proc. 
Iowa Acad. Sci., Vol. IX, p. 121,' Des Moines, 1902.) 
Remains of a batrachian are noted from the rocks of ' 
Jefferson county. 
Udden, Johan A. Some Oretaceous Drift Pebbles in Northern 
Iowa. (American Geologist, Vol. ,XXIV, pp. 389-390, 
Minneapolis,1899.) The original locality of the pebbles 
is th.ought to be to the north and not to the northwest 
where Cretaceous rocks are now exposed. 
Udden, Johan A. Some Pre-Glacial Soils. (Proc. Iowa Acad . 
. Sci., Vol. V, pp. 102-104, Des Moines, 1908.) South of 
the driftless area and beneath the Kansan till old soils 
are exposed in numerous localities: Between two of, 
them is a fossiliferousloessllke bed. They attain a 
thickness of 1(5 feet in places. 
Udden, Johan A. Some Preglacial soils. (American Geologist, 
Vol. XXI, pp. 262-264, Minneapolis, 1898.) A number 
of fossils were collected in Iowa. 
Udden, Jon Andreas. Geology of Clinton County. (Iowa Geol. · 
Surv., Vol. XV, pp. 369:451, Des Moines, 190~.) The 
following subjects are considered in detail: 
Introduction, area and location, previous investigations. 
Physiography, topography, Mississippi lowlands, Wapsi-
pinicon lowlands, Iowan drift-plain, older drift-plai~, 
Goose Lake channel, drainage, table of altitudes. 
Stratigraphy, general relations of strat/l, underlying for-
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mations, data, older Clinton wells, the latest waterworks 
well, Pitch well, deS'cription- of section; basal sandstones 
and shales; Saint Lawrence, Jordan and Oneota; Saint 
Peter, Galena and Trenton, Maquoketa shale; Niagara 
limestone, summary of the section. 
Ordovician system, Maquoketa shale, exposures, thickness 
and geographical distribution. 
Silurian system, Niagara limestone, areal extent, descrip-
tion by townships, Berlin, Bloomfield, Brookfield. 
Camanche, Centre, Deep Creek, Dewitt, Elden, Elk 
River; Hampshire, Liberty, Lin'coIn, Olive, O'range, 
Sharon, Spring Rock, Spring Valley, Washington, 
Waterford, Welton, divisions of Niagara, thickness of 
Niagara. ' 
Carboniferous syst"eni, Des Moines stage. 
Erosion intervals; geest. 
Table of well-records. 
Pleistocene system, pre-Kansas stage, Illinoj.an drift, Iowan 
, drift, gravels of uncertain age, 10'ess, alluvium. 
Geological structure. , 
Minerals. 
Economic product's, clay industries, sands and gravels, 
. building-stones; water-supplies; soils; quicklime; ' coal, 
lead and copper. 
Ueber das Carbon des Mississippithales. C. R. Keyes. (Neues 
Jahrbuch fiir Mineralogie, Geologie und Palaeontologie, 
Jahrg. 1896, I, 96-110, 1896.) 
Ulrich, E. O. Paleozoic bryozoa. (Geol. Surv., 'Illinois, Vol. 
VIII, pop. 283-688, Springfield, 18~0.) A number of 
species from Iowa are described as new. 
Ulrich, E . .o. Sponges of Devonian and Carboniferous Systems. 
(Geol. Surv. Illinois, Vol. VIII, pp. 243-251, Springfield, 
1890.) Two species from IDwa are "described as new. 
Unconformity. 
Arkansan series: new terrane of Carboniferous in the west-
ern interior ba~in. ' C. R. Keyes. ' (Proc. Iowa Acad. 
Sci., VIII, 123-128, 1901.) 
840 ANNOTATED BIBLIOGRAPHY 
Character of unconformability of Iowa coal-measures upon 
older rocks. C. A. White. (Am. Jour. Sci., (2), XLV, 
331-334, 1868.) 
Depositional equivalent of hiatus at base of our coal-mea-
sures. C. R. Keyes. (Proc. Iowa Acad. Sci., VIII, 119-
123, 1901.) , 
Depositional measure of unconformity. C. R. Keyes. (Bull. 
Geol. Soc. America, XII, 173-196, 1901.) 
Devonian fishes of Iowa. C. R. Eastman. (Iowa Geol. 
Surv., XVIII, 29-360, 1908.) 
Devonian hiatu,s in continental interior; its character and 
depositional equivalent,s. C. R. Keyes. (Proc. Iowa 
Acad. Sci., IX, 105-112, 1902.) 
Distribution and relations of St. Louis limestone in Mahaska 
county, Iowa. H. F. Bain. (Iowa Geol. Surv., I, 171-
179, 1893.) 
Geological formations of Iowa. C. R. Keyes. (Iowa Geol. 
Surv., I, 11-161, 1893.) 
Geological reconnaissance in , Buchanan county, Iowa. S. 
Calvin. (Bull. Lab. Nat. Hist.; State Univ. Iowa, II, 
177 -189, 1893.) 
Geological structure and relations of coal-bearing strata of 
central Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., I, 
pt. ii, 27-28, 1892.) 
Geology of Benton county. T. E . Savage. (Iowa Geol. 
Surv., XV, 125-225, 1905.) 
Geology of Black Hawk county. M. F. Arey. (Iowa Geol. 
Surv., XVI, 407-452, 1906.) 
Geology of Buchanan county. S. Calvin. (Iowa Geol. Surv., 
VIII, 201-253, 1898.) 
Geology of Cerro Gordo county. S. Calvin. (Iowa Grol. 
Surv., VII, 117-195, 1897.) 
Geology of Henry county. T. E. Savage. (Iowa Geol. Surv., 
XII, 237-302, 1902.) 
Geology of Howard county. S. Calvin. (Iowa Geol. Surv., 
XIII, 21-79, 1903.) 
Geology of Jackson county. T. E. Savage. (Iowa Geol. 
Surv., XVI, 563-649, 1906.) 
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Geology of Jefferson county.J. A. U dden. (Iowa Geol. 
Surv., XII, 355-437,.1902.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
VII, 33-116, 1897.) 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., V, 
33-112, 1896.) 
Geology of Keokuk county. H. F. Bain. (Iowa Geol. 
Surv., IV, 255-311, 1895.) 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., 
III~ 305-407, 1894.) 
Geology of Mahaska county. H. F. ' Bain. (Iowa Geol. 
Surv., IV, 313-380, 1895.) 
Geology of Marion county. B. L. Miller. (Iowa Geol. 
Surv., XI, 127-197, 1901.) 
Geology of Muscatine county. J. A. U dden. (Iowa Geol. 
Burv., IX, 247-380, 1899.) 
Geology of Page county. 8. Calvin. (Iowa Geol. Surv., 
XI, 39'7-460,. 1901.) 
Geology of Story county. S. W. Beyer. (Iowa Geol. Surv., 
IX, 155-245, 1899.) . 
Geology of Van Buren county. C. H. Gordon. (Iowa GeoL 
Surv., IV, 197-254, 1895.) 
Geology of Wapello county. A. G. Leonard. (IOWl;L GeoL 
Surv., XII, 439-499, 1902.) 
Geology of Washington county. H. F. Bain. (Iowa Geol. 
Surv., V, 115-173, 1896.) 
Geology of Webster county. F. A. Wilder. (Iowa Geol. 
Surv., XII, 63-235, 1902.) 
Geology of Winneshiek county. ' S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Gypsum deposits of Iowa. C. R. Keyes. ' (Iowa Geol. Surv., 
III, 257-299, 1895.) . . 
Horizons of Arkansas and Indian Territory coals compared 
with those of other trans-Mississippian coals. C. ·R. 
Keyes. :(Eng. and Mining Jour., LXXI, 692-693,1901.) 
Inequalities in old paleozoic sea-bottom. J. E. Todd. 




Marked unconformity between carboniferous and devonian 
strata in upper Mississippi valley. C. R. Keyes. (Am. 
Jour. Sci., (4), XXXVI, 160-164, 1913.) 
Nether delimitation of our carbonic rocks. C. R. Keyes. 
(Proc. Iowa Acad. · Sci., XIX, 153-156, 1912.) 
Notes on Redrock sandstone. C. R. Keyes. (Proc. Iowa 
Acad. Sci., I, pt. ii, 26-27, 1892.) 
Orotaxial correlation of geological terranes and diastroph-
ism. O. R. Keyes. (Proc. Iowa Acad. Sci., XVI, 153-157, 
1909.) .. 
Redrock sandstone of Marion county; Iowa. C. R. Keyes. 
(Am. Jour. Sci., (3), XLI, 273-276, 1891.) 
Relation of Lime Creek shales to Cedar Valley limestone of 
Floyd county, Iowa. A. O. Thomas. (Science, N. S., 
XXXVII, 459, 1913.) 
Some physical aspects of general geological correlation. C. 
O. Keyes. (Proc. Iowa .Acad. Sci., VI, 131-154, 1899.) 
Stratigraphy of carboniferous in central Iowa. C. R. Keyes. 
eBull. Geol. Soc. America, II, 277-292, 1891.) 
Stratigraphy of St. Louis and Warsaw formations, in south-
eastern Iowa. C. H. Gordon. (Journal of Geology, 
III, 289-311, 1895.) 
Sundry provincial and local phases of general geologic sec-
. tion of Iowa.' C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147;-151, 1912.) 
Uncomormable on underlying strata. J. Hall. (Proc. 
American Assoc. Adv, Sci., X, 51-69, 1857.) 
Sweetland creek beds. J. A. Udden. (Journal of Geology, 
VII, 65-78, 1899.) 
Time-values' of provincial carboniferous terranes. C. R. 
Keyes. (Am. Jour. Sci., (4), XII, 305-309, 1901.) 
Unconformity between carboniferous and devonian strata in up-
per Mississippi valley. C. R. Keyes. (Am. Jour. Sci., 
(4), XXXVI, 160-164, 1913.) 
Unconformity between Cedar Valley and Lime Creek stages of 
Devonian of Iowa, additional evidence . . A. O. Thomas. 
(Science, N. S.,· XXXVI, 569-570, 1912.) 
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-
Unconformity, depositional measure. C.' R. Keyes. (Bull. Geol. 
Soc. America, XII, 173-196, 1901.) 
UndergTound water resources of Iowa. ' W. H. Norton. (Iowa 
Geol. Surv., XXI, 29-1214, 1912.) 
UndergTound water resources of Iowa. W. H. Norton. , (U. S. 
Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Underground Waters. 
Description of Elk Point quadrangle, South Dakota-Neb-
raska-Iowa. J . E. Todd. (U. S. Geol. Surv., Folio 156, 
8 pp., 1908.) . 
Sanitary analyses of some Iowa deep-well waters. J. B. 
Weems. (Proc. Iowa Acad. Sci., IX, 63-70, 1902.) 
Sioux City water-supply. A. N. Cook and C. F. Eberly. 
(Proc. Iowa Acad. Sci., IX, 90-101, 1902.) 
Underground water 'resources of Iowa. W. H.Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Bupply Paper No. 293, 994 pp., 
1912.) 
Underground waters of eastern United States: Iowa. W. 
H. Norton. (Water-Supply and Irrigation Papers, U. 
S. Geol. Surv., No. 114, 220-225, 1905.) . 
undergTound waters, chemical compo'sition. W. S. Hendrixson. 
(Iowa Geol. Surv., XXI; 159-211, 1912.) 
UndergTound waters, chemical composition. W. S. Hendrixson. 
(U. S. Geol. Surv., Water Supply Paper No. 293, 135-
183, 1912.) 
UndergTound waters of Buchanan cou.nty . . M. F. Arey. (Iowa 
Geol. Sui-v., XXI, 333-338, 1912.) 
Underground waters of Buchanan county. M. F. Arey. (U. S. 
Geol. Surv., Water Supply Paper No., 293, 281-285, 
1912.) 
UndergTound waters of Chickasaw county. O. E. Meinzer. 
(Iowa Geol. Surv., XXI, 339-341, 1912.) 
UndergTound waters of Chickasaw County. O. E. Meinzer. 
(U. S. Geol. Surv., Water Supply Paper No. 293, 286-
288, 1912.) 
• 
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Underground waters of eastern United States: Iowa. W . H. 
Norton. (Water-Supply and Irrigation. Papers, U. S. 
, GeoL Burv., ,No. 114, 220-225, 1905.) 
Underground w3Iters of Johnson county. A. O. Thomas. (Iowa 
Geol. Surv., XXI, 504-514, 1912.) 
Underground waters of Johnson county. A. O. Thomas. (U, 
S. Geol Surv., Water Supply Paper No. 293, 419-427, 
1912.) 
Underground waters of , Tama county. W. J. Miller. (Iowa 
Geol. Surv., XXI, 611-612, 1912:) 
Underground waters of Tama county. W. J. Miller. (U. S. 
Geol. Surv., Water Supply Paper No. 293, 508-513, 
1912.) 
Underground waters' of Warren county. J. L. Tilton. (Iowa 
Geol. Surv., XXI, 999-1004, 1912.) . 
Underground waters of Warren county. J. L. Tilton. (U. S. 
Geol. Burv., Water Supply Paper No. 293, 815-818, 
1912.) 
Union County. 
Aftonian age of Aftonian mammalian fauna. S. Calvin. 
(Proc. Iowa Acad. ScL, XVII, 177-180, 1910.') 
Aftonian and pre-Kansan deposits in southwestern Iowa. 
, H . F. Bain. (Proc. Iowa Acad. Sci., V, 86-101, 1898.) 
Aftoriian and pre-Kansan deposits in southwestern Iowa. 
H. F. Bain. (American Geologist, XXI, 255-262, 1898.) 
Aftonian gravels ' and their relations to drift-sheets in re-
gion about Afton Junction and Thayer. S. Calvin. 
(Proc. Davenport Acad. Sci., X, 18-30, 1907.) 
Aftonian mammalian fauna. S. Calvin. (Bul1. Oeo1. Soc. 
America, XX, 341-356, 1909.) 
Buried peat-bed in Dodge township, Union county, Iowa. 
T. E. Savage. (Proc. Iowa Acad. Sci., XI, 103-109, 
1904.) 
Coal depos,its of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp., 1894.) 
Coal deposits of Iowa. H; Hinds. (Iowa GeoL Burv., XIX, 
21-396, 1909.) , 
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Gener:;t,l description of geology. C. A. White. (Geology of 
Iowa, I, 330-335, 1870.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Present phase of pleistocene problems in Iowa. S. Calvin. 
(BulL GeoL Soc. America, XX, 133-152, 1909.) 
Reference to its surface features. C. A. White. (First 
Ann. Rept . .state .Geologist, 69-70, 1868.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-12i4, 1912.) , 
Underground water resources of Iowa. W. H. Norton. ' (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Union county, buried peat-b d in Dodge township. T. E. Savage. 
(Proc. Iowa Acad . .sci., XI, 103-109, 1904.) 
Unique spirifers from devonian of Iowa. S. Calvin. (Bull. 
Lab. Nat. Hist., State Univ. Iowa, II, 165-167, 1893.) 
Upham, Warren. Glacial Lake Agassiz. (U. S. G. S., ¥on. 
XXV, pp., 87-110, Washington, 1895.) Incidental 
references are made to Iowa. 
Upper carboniferous of southwestern Iowa. E. H. Lonsdale. 
(Proc. Iowa Acad. Sci., II; 197-200, 1895.) 
Upper Mississippi region, Jead and zinc, a description of mines 
of Iowa. A. G. Leonard. (Colliery Engineer, XVII, 
121-122,' 1896.) 
Upper Mississippi valley and adjoining territory, hydrology. 
D. W. Mead. (Jour. Assoc. Eng. Soc., XIII, 68 pp., 
1894.) 
Upper Mississippi valley, crustal adjustment. C. R. Keyes. 
(Bull. GeoL Soc. America, V, 231-242, 1894.) 
Upper Mississippi valley district, origin of lead and zinc ores. 
G. H. Cox. (Economic. Geology, VI, 427-448, and 582-
603,1911.) 
Upper Mississippi valley, marked unconformity between car-
boniferous and devonian strata. C. R. Keyes. (Am. 
Jour . .sci., (4), XXXVI, 160-164, 1913.) 
Upper Mississippi valley, physiographic development. O. H. 
Hershey. (American Geologist, XX, 246-268, 1897.) 
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Upper Mississippi valley, relations of Devonian a"!ld Carbon-
iferous . . C. R. Keyes. (Trans. St. Louis Acad. Sci., 
VII, 357-369, 1897.) 
Upper paleozoic, two remarkable cephalopods. C. R. Keyes. 
(Proc. Iowa Acad. Sci., III, 76-78, 1896.) 
Upper-silurian in northeastern Iowa. A. G. Wilson. (American 
Geologisi, XVI, 275-281, Minneapolis, 1895.) 
Upper-silurian in northeastern Iowa, subdivision. A. G. Wil-
son. (Proc. American Asso~. Adv. Sci., XLIV, 137, 
1896.) . 
Use of mineral coal; and its discovery in the west, aboriginal. 
C. R. Keyes~ (Annals of Iowa; an Historical Quarterly; 
X, 431-434, 1912.) 
Use of mineral coal in America, first reported. C. R. Keyes .. 
(Eng. and Mining Jour., XCIV, 27-28, 1912.) 
Utica Slate and related formations of same geological horizon. 
C. D. Walcott. (Trans. Albany Inst., X, Advance 
Sheets', 1-17, 1879.) 
Valley of Mississippi, observations on geological structure. T. 
Valleys. 
Nuttall. (Jour. Acad. Nat. Sci. Philadelphia, First 
series, II, 14-52, 1821.) 
Coincidence of present and pre-glacial drainage systems in 
extreme southeastern Iowa. F. M. Fultz. (Proc. Iowa 
Acad.Sci., II, 208-209, 1895.) 
How old is the Mississippi ? F. M. Fultz. (Proc. Iowa Acad. 
Sci., II, 39, 1895.) 
Preglacial elevation of Iowa. H. F. Bain. (Proc. Iowa 
Acad. Sci., II, 23-26, 1895.) 
Values of different methods of geologic correlation. C. R. Keyes. 
(Proc. Iowa Acad. Sci., X, 105-107, 1903.) 
Values, time, of provincial carboniferous terranes. C. R. Keyes. 
(Am. Jour. Sci., (4)', XII, 305-309, 1901.) 
Va,n Buren County. 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Brief geological notes. C. A. White. (Second Ann: Rep. 
State Geologist, 112-117, 1868.) 
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Certain fQssil plant-remains in IQwa herbarium. T. H. Mac-
bride. (PrQc. DavenpQrt Acad. Sei., X, 153-162, 1907.) 
CQal. C. A. White. (GeQIQgy .of IQwa, II, 271-273, 1870.) 
CQal depQsits .of IQwa. C. R. Keyes. (IQwa GeQl. Surv., II, 
536 pp., 1894.) .' 
CQaldeposits .of IQwa. H. Hinds. (IQwa GeQl. Surv., XIX, 
21-396, 1909.), · . 
General geQIQgical descriptiQn. A. H. WQrthen. (GeQ,lQgy 
.of IQwa, I, 219-230, 1858.) 
GeQIQgy .of clays. S. W. Beyer and I. A. Williams. (IQwa 
GeQl. Surv., XIV, 377-552, 1904.) 
GeQIQgy .of quarry prQducts. S. W. Beyer and I. A. Wil-
liams. (IQwa Geol. Surv., XVII, 189-588, 1907.) 
GeQIQgy .of Van Buren cQunty. C. H. GQrdQn. (IQwa. GeQl. 
Surv., IV, 197-254, 1895.) 
HistQry .of cQal-mining in IQwa. J. H. · Lees. (IQwa GeQL 
Surv., XIX, 521-586, 1909.) 
Old channels .of Mississippi in sQutheastern Iowa. F. Lev-
erett. (Annals .of IQwa, HistQrical Quarterly, (3), V, 
38-51, 1901.) 
UndergrQund water reSQurces .of IQwa. W. H. NQrtQn. (U. 
S. GeQl. Surv., Water Supply Paper NQ. 293, 994 pp., 
1912.) 
UridergrQund water reSQurces .of IQwa. W. H. NQrtQn. 
(IQwa' GeQl. Surv., XXI, 29-1214, 1912.) 
Van Buren county, geQIQgy. C. H. GQrdQn. (IQwa GeQl. Surv., 
IV, 197-254, 1895.) , 
Van Hise, Charles R., and H. FQster Bain. Lead and zinc depQs-
its .of Mississippi Valley, U. S. A. (Tra!ls. Inst. Miriing 
Eng., VQl. XXII, pp. 376-432, LQndQn, 1902.) The IQwa 
district is .only briefly CQnsidered. In accQunting fQr'th'e 
IQcalizatiQn .of the Qre-bQdies it is stated that: They are 
at places where has been an early deep artesian circula-
tiQn between cQnfining shales, and later a surface 'cir-
eulatiQn; they are at place8 where the rQcks have been 
fractured by extensive curves .or fautting, .or bQth, such 
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places being trunk-channels for. circulation; and the 
ores occur at places wherE: reducing agents could b~ 
supplied for the precipitation of the ores. 
Van Tuyl, }' rancis M. Study of Cherts of Osage Series of Mis-
sissippian System. (Proc. Iowa Acad .sci., Vol. XIX, 
pp. 173-17-:1:, Des Moines, 1912.) The chert is considered 
as being a secondary formation. 
Van Tuy!, Francis M. Cherts of Osage Series of Mississippian 
System. (Science, N. S., Vol. XXXVI, p . . 569, New 
York, 1912.) The nqdules .are .regarded as formed 
through the metosomatic replacement of limestone. 
Van Tuyl, Francis M. Origin of Geodes of Keokuk Beds. (Proc. 
Iowa Acad. Sci., Vol. XIX, pp. 169-172, Des Moines, 
1912.) The geodes are regarded as formed in the same 
way as calcareous concretions and are said to gr!1duate 
into them. 
Van Tuyl, Francis M. Origin of Geodes of Keokuk Beds. (Sci-
. eIiCe, N. S., Vol. XXXVI, p. 569, New York, 1912.) Cal-
careous nodules graduating into geodes suggest a mode 
of. formation not previously recognized. 
Van Tuyl, Francis M. Salem Limestone and its Stratigraphic 
Relations in Southeastern Iowa. (Proc. Iowa Acad. ScLr 
Vol. XIX, pp. 167-168, Des Moines, 1912.) The brown 
arenaceous limestone at the base of . the St. Louis for-
mation is regarded as distinct from the last mentioned 
terrane. 
Van Tuyl, Fr3incis M. 'Salem Limestone and its Stratigraphic 
Relations in Southeastern Iowa. (Science, N. S., Vol. 
XXXVI, p. 569, New York, 1912.) Abstract. 
Variation exhibited hy a carbonic gasteropod. C. ,.R. Keyes. 
(American Geologist, III, 329-333, 1889.) 
Variation in position or nodes on axial segments of pygidium of ' 
a species of 'R]ncrinurus. W. H. Norton. (Proc. Iowa 
Acad. Sci., III, 79-81, 1896.) 
Variation in Succinidffi of loess. B. Shimek. (Proc. Iowa Acad. 
Sci., I, pt. }v, 111, 1894.) 
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Verdi Beds (St .. Louis). 
Geology of Henry county. T. E. Savage. (Iowa Geol. Surv., 
XII, pp. 237-302, 1902.) 
Geolog-y of Jefferson county. J. A. Udden. (Iowa Geol. 
Surv., XII, 355-437, 1902.) 
Geology of Keokuk county. H. F. Bain. (Iowa Geol. 
Surv., IV, 255-311, 1895.) 
Geology of Mahaska county. H. F. Bain. (Iowa Geol. Surv., 
IV, 313-380, 1895.) 
Geology of Marion county. B. L. Miller. (iowa Geol. Surv., 
XI, 127-197, 1901.) . 
Geology of Wapello county. A. G. Leonard. (Iowa Geol. 
Surv., XII, 439-499, .1902.) 
Geology of Washington c·ounty. H. F. Bain. (Iowa Geol. 
Surv., V, 115-113, 1896.) 
Vermes. (See Worms). 
Verneuil, Ed. de. Note sur Ie parallesme des roches des depots 
paleozoiques de l'Amerique Septentrionale avec ceux de 
1 'Europe, suivie d 'un tableau des especes fossiles com-
mones aux deux Continents, avec 1 'indication des etages 
on elles as recontrent, et terminee par un examen 
critique de chacune de ces especes. (Bull. Soc. geol. de 
France, (2), T. IV, pp. 646-710, Paris, 1847.) Incidental 
references are given bearing upon the geology of Iowa. 
Vertebrates. 
Aftonian age of Aftonian mammalian fauna. S. Calvin. 
(Proc. Iowa Acad. Sci., XVII, 177-180, 1910.) 
Aftonian mammalian fauna, II. S. Calvin. (Bull. Geol. Soc. 
America, XXII, 207-216, 1911:) 
Bones of mammoth in Washington county, Iowa. J. Gass 
and W. H. Pratt. (Proc. Davenport Acad. Nat. Sci., 
III, 177-178, 1882.) 
Central Iowa. C. R. Keyes. (Proc. Acad. Nat. Sci. Phila-
delphia, 231-247, 1888.) 
Ctenacanthus spines from Keokuk limestone of Iowa. C. R. 
Eastman. (Am. Jour. Sci., (4), IV, 10-12, 1897.) 
Dentition of devonian ptyctodontidre. C. R. Eastman. 
- (American Naturalist, XXXII, 473-488, 545-560, 1898.) 
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Description of devonian ichthyodorulite, Heteracanthus ud-
deni, N. Sp., from Buffalo, Iowa. J. LindahL (Jour . 
. Cincin:q.ati Soc. Nat. Hist., XIX, 95-98, 1897.) 
Description of new species of fishes. J. S. Newberry and 
A. H. Worthen. (Geol. Surv. Illinois, II, 9-134, 1866.) 
Description of new species of fishes from Iowa lower carbon-
iferous rocks.O. H. St. John and A. H. Worthen. (Geol. 
Surv. Illinois, VI, 245-288, 1875.) 
Devonian fishes of Iowa. C. R. Eastman. (Iowa Geol: 
Surv., XVIII, 29-360, 1908.) . 
Devonian fish-fauna of Iowa. C. R. Eastman. (BulL GeoL 
-Soc. America, XIII, 537,1903.) 
Dipterus in American middle devoniano J. A. U dden. (J our-
nal of Geology, VII, 494-495, 1899.) 
Eastern Nebraska. F. B. Meek. (Final Report U . .s. Geol. 
Surv. Nebraska, pt. ii, 83-245, 1872.) 
Evidence that fossiliferous gravels and sands of Iowa and 
Nebraslm are Aftonian. B. Shimek. (BulL GeoL Soc. 
America; XXI, 119-140, 1910.) 
Fossil faunas in central Iowa. C. R. Keyes. (Proc. Acad. 
Nat. Sci. ~hiladelphia, 242-265, 1891.) 
Fossil remains of a caribou. J. Leidy. (Proc. Acad. Nat. 
Sci. Philadelphia, XXXI, 32-33, 1879.) 
Geology of Cedar county. W. H. Norton. (Iowa Geol. 
Surv., XI, 279-396, 1901.) 
Geology of Hanison and Monona coUnties. B. Shimek. 
(Iowa Geol. Surv., XX, 271-483, 1910.) 
Geology of Marion county. B. L. Miller. (Iowa GeoL Surv. , 
XI, 127-197, 1901.) 
Geology of Story county . .s. W. Beyer. (Iowa GeoL Surv .. , 
.IX, 155-245, 1899.) 
List of carboniferous fossils from Des Moines. C. R. Keyes. 
(Iowa GeoL Surv., VII, 330-335, 1897.) 
New species of fishes from Iowa carboniferous. J. S. New-
berry and A. H. Worthen. (GeoL Surv. Illinois, IV, 
246-374,1870.) 
Notice of new ccelacanth fish from Iowa kinderhook. C. R. 
Eastman. ( Journal of Geology XVI, 357-362, 1908.) 
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Occurrence of fish remains in carboniferous limestone. A. 
H. Worthen. (Proc. American Assoc. Adv. Sci., X, 189-
192, 1856.) 
Occurrence of fossil fishes in devonian of Iowa. C. R. East-
man. (Iowa Geol. Surv., VII, 108-116, 1897.) 
Paleontology of Missouri, pt. ii. C. R. Keyes. (Missouri 
Geol. Surv., V, 266 pp., 1894.) 
Pleuroptyx in Iowa coal measures. J. A. Udden. (Proc. 
Iowa Acad. Sci., IX, 121, 1902.) 
Some notes .on Aftonian mammals. A. O. Thomas. (Sci-
ence, N. 8., XXXVI, 570, 1912.) 
State-quarry limestone. S. Calvin. (Proc. Iowa Acad. Sci., 
IV, 16-21, 1897.) , 
Vertical range of fos&ils at Louisiana. C. R. Keyes. (Proc. Iowa 
Acad. Sci., IV, 25-41, 1897.) 
Volcanic eruption in Iowa. C. R. Keyes. (Science, XXI, 132, 
1893.) 
Wachsmuth, Charles. Preliminary Notice of SphrerQidocrino-
idre. (Proc. Iowa Acad. Sci., 1875-80, p. 22, Iowa City, 
1880.) Abstract is given of a · paper read before the 
Iowa Academy of Science June 24, 1880. 
Wachsmuth, Charles, W. H. Niles and. Evidence of Two Dis-
tinct Geological Formations in Burlington Limestone. 
(Am. Jour. Sci., (2), XLII, 95:99, New Haven, 1866.) 
See W. H. Niles and Charles Wachsmuth, 1866. 
Wachsmuth, Charles, and Frank .springer. Discovery of Ven-
tral Structure of Taxocriims and Haplocrinus; and Con-
sequent Modifications in Classification of Crinoidea. 
(Proc. Acad. Nat. Sci. ,PhiladelphIa, 1888, pp. 337-363, 
1888.) Observations are recorded concerning the clas-
sification of the crinoidea necessitated by the recent 
discovery of the ventral structure of certain crinoids 
from the Kinderhook [of Marshall county, Iowa]. 
Wachsmuth, Charles, and Frank Springer. New Species of Cri-
noids and Blastoids. (Geo1. · Surv" Illinois, VoL VIII, 
pp. 157-251, Springfield, 1890.) A short sketch is giv-
en of the geology of Le Grand; with a number of species 
from Marshall county described as new. 
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Wachsmuth, Charles, and Frank Springer. North American cri-
noidea Camerata. (Mem. Mus. Compo Zool., Vol. XXI, 
837 pp., and atlas of 83 pIs., Cambridge, 1897.) Many 
. forms from I owa localities are described. 
Wachsmuth, Charles, and Frank Springer. Perisoinic P lates of 
Crinoids. (Proc. Acad. Nat. Sci. Philadelphia, 1890, 
pp. 343-392, 1890.) ·Incidental reference and figures of 
crinoids from Iowa are given. 
Wachsmuth, Charles, and Frank Springer . . Revision of Palreo-
cr inoidre, Part I . (Proc. Acad. ~at. Sci. Philadelphia, 
1~79, pp. 226-379, Philadelphia, 1879.) The ·crinoids 
of Iowa are listed, with localities. 
Wachsmuth, Charles, and Frank Springer. Revision of Palreo· 
crinoidre, Part II. (Proc. Acad. Nat. Bci. Philadelphia, 
1881, pp. 177-414, Philadelphia, 1881.) The crinoids 
of Iowa are listed, with localities. 
Wachsmuth, Charles, and Frank Springer. Revision of Palreo-
crinoidre, Part III , Section 1. (Proc. Acad. Nat. · Sci. 
Philadelphia, 1885, pp. 225-364, Philadelphia, 1885.) 
The crinoids of Iowa are listed, with localities. . 
Wachsmuth, Charles, and Frank Springer . . Revision of Palreo-
crinoidre, Part III , Section 2. (Proc. Acad. Nat. Sci. 
Philadelphia, 1886, . pp. 64-226, Philadelphia, 1886.) 
The ·crinoids of Iowa are listed, with localities. 
Wachsmuth, Charles, and Frank Springer. Transition Forms 
in Crinoids, and Description of Five New Species. 
(Proc. Acad. Nat. Sci. Philadelphia, 1878, pp. 224-266, 
Philadelphia, 1878.) An account is given of the evo-
lution of certain of the early carboniferous crinoids 
of the Mississippi basin, with special reference. to those 
found in Iowa. Several species are . described from 
Iowa as new. 
Wachsmuth, Charles, biographical sketch. C. R Keyes. (Ameri-
can Geologist, XVII, 131-136, 1896.) 
Wachsmuth, Charles, memorial. C. R. Keyes. (Proc. Iowa Acad. 
Sci., IV, 13-16, 1897.) 
• 
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Walcott, Charles D. Correlation Papers: Cambrian. (Bull. U. 
S. Geol. Surv., No. 81, pp. 1-447, Washington, 1891.) 
A review ' of the literature relating to the .Potsdam 
rocks of the state is giveI,l on pp. 187-188. In the 
general summary of the Cambrian rocks of the Interior 
basin the formation is discussed. 
Walcott, C. D. Utica Slate and Related Formations of Same 
Geological Horizon. (Trans. Albany Inst., Vol. X, Adv" 
Sheets, pp. 1-17, Albany, 1879.) The_ Galena limestone I 
is correlated with the Utica slate. . 
Wallace, Samuel J. Memorandum of Fossil Wood from Keokuk 
Formation, Keokuk, Iowa. (Ani. Jour. Hci., (3), Vol. 
XV, p. 396, New Haven, 1878.) Notice is given of a 
piece of wood three feet long from the limestone. 
Wallace, Samuel J. Old Lake-beds of Praine Region. (Proc. 
American, Assoc. Adv. ScL, Vol. XVII, pp. 342-.344, 
Cambridge, 1869.) A gravel bed on the bluff at Keo-
kuk is described. 
Wall Lake, Observations in vicinity. F. A. Wilder. (PIOC. Iowa 
Acad. Sci., VII, 77-82, 1900.) 
Wapello County. 
Analyses of ·coal. Rush Emery. (Geology of Iowa, II, 376-
385 f 1870.) 
Analyses of Iowa coals. J. H. Lees and A. W. Hixson. 
(Iowa Geol. Surv., XIX, 476-519, 1909.) 
Artesian wells at Ottumwa. C. H. Gordon. (American 
Geologist, IV, 237-239, 1889.) Section is given: 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. SiI.rv., 
VI, 113-428, 1897.) 
Brief notes on its geology. C. A. White. (Second Ann. 
Rept. State Geologist, 108-112, 1868.) 
Coal. C. A. White. (Geology of Iowa, II, 268-27.0, 1870.) 
Coal deposits of Iowa, C. R. Keye~.(Iowa Geol. Surv" II; 
536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
Fuel value of Iowa coals. F. A. Wild,er. (Iowa Geol. 
Surv., XIX, 399-475, 19D9.) 
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General geological description. A. H. Worthen. (Geology 
of Iowa, I , 248-258, 1858.) 
Geology of quarry products. S. w. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Geology of clays. S. W. Beyer and 1. A. Williams; (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Wapello county. A. G. Leonard. (Iowa Geol. 
Surv., XII, 439-499, 1902.) 
History of coal-mining in Iowa. J. H . Lees. (Iowa Geol. 
Surv., XIX, 521-586, 1909.) 
Report on tests of Iowa coals mad'e by government coal-
testing plant at Louisiana Purchase Exposition', St: 
Louis, Mo., 1~04. ~. E . .savage. (I owa Geol. Surv .• 
. Bull. No.2, 22-38, ·1905.) 
Underground water resources of Iowa. W . H . Norton. (Iowa 
Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W.H. Norton: (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp.; 
1912.) 
Work of chemical laboratory . . N. W. Lord. (Prof. Paper 
No. 48, U. S. G. S., 221-225, 1906.) 
Wapello county, geology. A. G. Leonard. (Iowa Geol. Surv., 
XII, 439-499, 1902.) 
Wapsipinicon Limestone (Hamiltonian). 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, li3-428, 1897.) 
Devonian fishes of Iowa. C. R. Eastman. (Iowa Geol. 
.surv., XVIII, 29-360, 1908.) 
Geology of Benton county. T. E. Savage. (Iowa Geol. 
Surv., XV, 125-225, 1905.) 
Geology of Black Hawk county. M. F. Arey. (Iowa Geol. 
Surv., XVI, 407-452, 1906.) 
Geology of Bremer county. W. H. Norton. (Iowa Geol. 
Surv., XVI. 319-405, 1906.) 
Geology of Buchanan county. S. Calvin. (Iowa Geol. Surv., 
VIII, 201-253, 1898.) 
Geology of Cedar county. W. H . Norton. (Iowa Geol. 
Surv., XI, 279-396, 1901.) 
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Geology of Howard county. S. Calvin. (Iowa Geol. Surv., 
XIII, 21-79, 1903.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
VII, 33-116, 1897.) 
Geology of Linn county. W. H. Norton. (Iowa Geol. Surv., 
IV, 121-194, 1895.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. Surv.; 
IX, 389-519, 1899.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Ward, Lester F. Geological Distribution of Fossil Plants. 
,(Eighth Ann. Rept. U. S. Geol. Surv., pp. 663-933, 
Washington, 1889.) Some Iowa localities are given on 
pages 895-896. 
Warren County. 
Amencan Lepidostrobus. J. M. Coulter and W. J. G. Lund. 
(Botanical Gazette, LI, 449-453, 1911.) 
American Lepidostrobus. J. M. Coulter and W. J. G. Lund. 
(Trans. Illinois Acad. Sci., IV, 107-108, 1912.) 
Analyses of coal. Rush Emery. (Geology of Iowa, II, 385-
386, 1870.) 
Clays of Indianola brick, tile and pottery works. L. A. 
Youtz: (Proc. Iowa Acad. Sci., III, 40-44, 1896.) 
Coal deposits of Iowa. ,C. ' R. Keyes. (Iowa ,Geol. Surv., 
II, 536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX; 
21-396, 1909.) 
Description of general geological features. O. H. St. John. 
(Geology of Iowa, II, 46-77, 1870.) 
First reported' petrified American Lepidostrobusis from 
Warren county, Iowa~ J. L. Tilton. (Proc. Iowa Acad. 
Sci., XIX, 163-165, 1912.) 
First reported Lepidostrobus is from Warren county, Iowa. 
J. L. Tilton. (Science, N. S., XXXVI, 569, 1912.) 
Geological section along Middle river~ J. L. Tilton. (Iowa 
Geol. Surv., III, 135-146, 1895.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
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Geology of Warren county. J. L. Tilton. (Io,wa Geol. Surv., 
V, 301-359, 1896.) 
Origin of present drainage system of Warren comity. J. L. 
Tilton. (Proc. Iowa Acad . .sci., I, pt. iv, 31-33, 1894.) 
Pleistocene deposits in Warren county, Iowa: J. ·L. Tilton. 
(Pamphlet, 42 pp., University of Chicago Press, 1911.) 
Pleistocene record of Simpson college well. J. L. Tilton. 
(Proc. Iowa Acad. Sci., XVII, .159-164, 1910.) 
Problems in municipal water-works for small city. J. L. 
Tilton. (Proc. Iowa Acad. Sc~., XII, '143-150, 1905.) 
Strata between Ford and Winterset. J. L. Tilton. (Proc. 
Iowa Acad. Sci:, I, pt. iii, pp. 26-27, 1893.) 
Underground water resources of Iowa. W . . H. Norton. (Iowa 
Geol. Surv., XXI, 29-1214,1912.)' 
Underground water resources of Iowa. W. H. Norton. (U. 
S. GeoL Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Underground waters of Warren county. J. L. Tilton. (Iowa 
Geol. Surv., XXI, 999-1004, 1912.) 
Underground waters of Warren coUnty. J. L. Tiltol!-. (U . 
.s. Geol. Surv., Water Supply Paper No. 293, 815-818, 
1912.) 
Warr.en county, geology. J. L. Tilton. (Iowa Geol. Surv., V. 
301-359, 1897.) 
Warren county, Iowa, first reported petrified American ·Lepi· 
. dostrobus is from. J. L. Tilton. (Proc. Iowa Acad. 
Sci., XIX, 163-165, 1912.) 
Warren county, Iowa, first reported Lepidostrobus. J. L. Til-
ton. (Science, N. S., .XXXVI, 569, 1912.) 
Warren county, origin of present drainage system. J. L . Tilton. 
(Proc. Iowa Acad. Sci., I, pt. iv, 31-33, 1894.) 
Warren county, Iowa, pleistocene deposits. J. L. Tilton. (Pam-
phlet, 42 pp., University of Chicago Press, 1911.) 
Warren county, underground waters. J. L. Tilton. (Iowa GeoL 
Surv., XXI, 999-1004, 1912.) 
Warren county, underground waters. J. L. Tilton. (U. S. Geol. 
Surv., Water Supply Paper No. 293, 815-818, 1912.) 
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Warren, G. K. Report on Bridging the Mississippi. Rept; U. 
S. Army Eng., 1878, Vol. IV, pt. ii, pp. 916-917, Wash-
ington, 1878.) Preglacial channel of the Mississipp~ 
river . across Lee county is discussed. 
Warsaw Limestone. 
Classification of lower carboniferous rocks of Mississippi 
valley. C. R. Keyes. (Pamphlet, pp. 14-15, 1892.) 
General. description of characters. James Hall. (Geology 
. of Iowa, I, 97-98, 1858.) 
Geological formations of Iowa . . C. R. Keyes. (Iowa Geol. 
.surv., I, 67-71, 1893.) 
Geology of Lee county. A. H. Worthen. (Geology of Iowa, 
I, 192, 1858.) 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., 
ITI, 305-407, 1894.) 
Geology of Van Buren county. C. H. Gordon. (Iowa Geol. 
. Surv., IV, 197-254, 1895.), 
Origin of geodes of Keokuk beds. F. M. Van Tuyl. (Proc. 
Iowa Acad. Sci., XIX, 169-172, 1912.) 
Origin of geodes of Keokuk beds. F. M. Van Tuyl. (Science. 
N. S., XXXVI, 569, 1912.) ' 
Osage vs. Augusta. S. Weller. (American Geologist, XXII, 
12-16, 1898.) . 
Principal Mississippian section. C. R. Keyes. (Bull. Ameri-
can Geol. Soc., ITI, 293~294, 1892.) · . 
Stratigraphy of St. Louis and Warsaw formations in south-
eastern Iowa. C: H. Gordon. (Journal of Geology, 
ITI, 289-311, 1895.) 
Use of term Augusta in geology. C. R. Keyes. (American 
Geologist, XXI, 229-235, 1898.) 
Sundry provincial and' local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. rowa Acad . .sci., 
XIX, 147-151, 1912.) 
Warsaw formation in southeastern Iowa, stratigraphy. ' C. H. 
Gordon. ( Journal of Geology, lIT, 289-311, 1895.) 
55 
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Washington County . . 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
.VI, 113-428, 1897.) 
Bones of mammoth. J. Gass and W. H. Pratt. (Proc. 
Davenport Acad. Nat . .sci., III, 177-178, 1882.) 
Certain fossil plant-remains in Iowa herbarium. T~ H. Mac-
brid~. (Proc. Davenport Acad. Sci., X, 153-162, 1907.) 
Coal deposits of Iowa. C. R. Keyes. '(Iowa Geol. Surv., II, 
536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
.21-396, 1909.) 
Deep well at · Washington. S . . Calvin. (American Geol-
ogist, I, 28-31, 1888.) 
General account of geology. A. H. Worthen. (Geology 
of Iowa, I, 239-248, 1858.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Washington county. H. F. Bain. (Iowa Geol. 
Surv., V, 115-173, 1896.) 
Geology of quarry products. S, W. Beyer and I. A. Wil-
liams. (Iowa Geol. .surv., XVII, 189-588, 1907.) 
Glacial scorings in Iowa. C. R. Keyes. (Iowa Geol. Surv., . 
III, 147-165, 1894.) 
Mississippian rocks of central Iowa. H. F. Bain. (Proc . 
. Iowa Acad. Sci., II, 174, 1895.) 
Preglacial elevation of Iowa. H. F. ·Bain. (Proc. Iowa 
Acad. Sci., II, 23-26, 1895.) 
Reference to coal. C. A. White. (Geology of Iowa, II, 
273, 1870.) 
Underground water resources 6f Iowa. W. H. Norton. (Iowa 
Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912,) 
Washington county, geology. H.· F. Bain. (Iowa Geol. Surv., 
V, 115-173, 1896.) 
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WassonvilleLimestone (Chouteau). 
Geology of Louisa ,co"unty. J. A. Udden. (Iowa Geol. Surv" 
XI, 53-126, 1901.) 
Geology of Washington cou~ty. H. F. Bain. (Iowa GeoL 
Surv., V, 115-173, 1896.) 
Water-powers. 
Geology of Allamakee county. S. Calvin. (Iowa GeoL Surv., 
IV, 35-111, 1895.) 
Geology of Black Hawk county. M. F. Arey. (Iowa: GeoL 
Surv., XVI, 407-452, 1906.) 
Geology of Bremer county. W. H. Norton. Iowa Geol. 
Surv., XVI, 319-405, 1906.) 
Geology of Buchanan county. S. Calvin. (Iowa Geol. Surv" 
VIII, 201-253, 1898.) 
Geology of Butler county. M. F. Arey. (Iowa Geot" Surv" 
XX, 1-59, 1910.) 
Geology of Cedar county. W. H. Norton. (Iowa Geol. Surv., 
XI, 279-396, 1901.) 
Geology of Cerro Gordo county. S. Calvin. (Iowa GeoL , 
Surv., VII, 117-195, 1897.) 
Geology of Chickasaw county. S. Calvin. (Iowa Geol. 
Surv., XIII, 255-292, 1903.) 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., XVI, 213~317, 1906.) 
Geology of Delaware county. S. Calvin. (Iowa Geol. Surv, 
VIII, 119-199, 1898.) -
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409-492, 1894.) 
Geology of Fayette county. T. E. Savage. (Iowa Geol , 
Surv., XV, 433-546, 1905.) 
Geology, of Franklin county. 1. A. Williams. (Iowa Geol. 
Surv., XVI, 453-507,' 1906.) 
Geology of Hardin .county. S. W. Beyer. (Iowa Geol. Surv., 
X, 243-305, 1900.) 
Geolo~ of Harrison and Mo.nQna counties. B. Shimek. 
(Iowa Geol. Surv., XX, 271-483, 1910.) 
Geology of Henry coun,ty. T. E. Savage. (Iowa Geol. SurV.; 
XII, 237-302, 1902.) 
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Geology of Howard county. S. Calvin. (Iowa Geol. Surv., 
XIII, 21-78, 1903.) 
Geology of Humboldt county. T. H. Ma<1bride. (Iowa Geol. 
Sur.v., IX, 109-154, 1899.) 
Geology of J as-per county.. I. A. Williams. (Iowa Geol. 
Surv., XV, 277-367, 1905.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
VII, 33-116, 1897.) 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., 
V, 33-112, 1896.) 
Geology of Keokuk co~ty. H. F. Bain. (Iowa Geol. Surv., 
IV, 255-311, 1895.) 
Geology of Lyon and Sioux cOl;mties. F. A. Wilder. (Iowa 
Geol. Surv., X, 85-184, .1900.) . 
Geology of Madison county. J. L. Tilton and H. F; Bain. 
(Iowa Geol. .surv., VII, 489-539, 1897.) 
J Geology of. Mahaska county. H . F. Bain. (Iowa Geol. 
Surv., IV, 313-380, 1895.) 
Geology of- Marshall county. S. W. Beyer. (Iowa Geol. 
-Surv., VII, 197-262, 1897.) 
Geology of Mitchell county. S.'Calvin. (Iowa Geol. Surv., 
XIII, 293-352, 1903.) 
Geology of Montgomery county. E. H. Lonsdale. (Iowa 
Geol. Surv., IV, 381~449, 1895.) 
Geology of Muscatine county. J. A. Udden. (Iowa Geol. 
Surv., IX, 247-380, 1899.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
. Geol. Surv., XVI, 509-548, 1906.) 
Geology of Washington county . . H. F. Bain. (Iowa Geol. 
Surv., V, 115-173, 1896.) 
. GeQlog'y- of Webster county. F. A. Wilder. (Iowa Geo1. 
.surv., XII, 63-235, 1902.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-.146, 1906.) 
Geology of Worth county.· 1. A. Williams. (Iowa Geol. 
Surv., X, 315-377, 1900.) 
Water resources of Iowa, underground. W. H. Norton. (Iowa 
Geol. Surv., XXI, 29-1214, 1912.) 
I 
I 
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Water resources of Iowa, underground. W. H. Norton. (U. S. 
Geol. Surv., Water Supply Paper No. 293, 994. pp., 
1912.) 
Water-supplies. 
Artesian wells of Belle Plaine area. H. R. Mosnat. (Iowa 
Geol. Sury.,.IX, 521-562, 1899.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, ·113-428, 1897.) 
'Chemical a;nalyses. G. Hinrichs. (Second Ann. Rep. State 
Geologist, 233-238, 1868.) . 
Chemical analyses. Rush Emery. (Geology of Iowa, II, 
354-357, 1870.) Artesian, well and spring waters are 
noted. 
Chemical composition of underground waters. W. S. Hen-
drixson. (Iowa Geol. Surv., XXI, 159-211, 1912.) 
Chemical composition of underground waters. W. S. Hen-
drixson. (U. S. Geol. Surv., Water Supply Paper: No. 
293, 135-183, 1912.) 
Geology of Appanoose county . . H. F. Bain. (Iowa Geol. 
Surv., V, 361-437, 1896.) 
Geology of Benton county. T. E. Savage. (Iowa Geol. 
Surv., XV, 125-225, 1905.) 
Geology of Black Hawk county. M. F. Arey. (Iowa Geol. 
Burv., XVI, 407-452, 1906.) . 
Geology of · Bremer county. W. H. Norton. (Iowa Geol. 
Surv., XVI, 319-405, 1906.) 
Geology of Buchanan county. S. Calvin. (Iowa Geo1. Surv., 
VIII, 201-253, 1898.) 
Geology of Butler county. M. F. Arey. (Iowa Geol. Surv., 
XX, 1-59, 1910.) 
Geology of Carroll county. H. F. Bain. (Iowa Geol. Surv., 
IX, 49-106, 1899.) 
Geology of · Cerro Gordo county. S. Calvin. (Iowa Geol. 
Surv., VII, 117-195, 1897.) 
Geology of Cherokee and Buena Vista counties. T. H. Mac-
bride. (Iowa Geol. fjurv., XII, 303-353, 1902.) 
Geology of Chickasaw county. S. Calvin. (Iowa Geol. 
Surv., XIII, 255-292, 1903.) 
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Geology of Clay and 0 'Brien counties. T. H. Macbride. 
(Iowa Geol. Surv., XI, 461-508, 1901:) 
Geology of Clayton county. A. G. Leonard . . (Iowa Geol. 
Surv., XVI, 213-306, 1906.) 
Geology of Clinton county. J. A. U dden. (Iowa Geol. 
Surv., XV, 369-431, 1905.) 
Geology of Dallas county. A. G. Leonard. (Iowa Geol. 
Surv., VIII, 51-118, 1898.) 
Geology of Davis county. M. F. Arey-. (Iowa GeoL Surv., 
XX, 487-524, 1910.) 
Geology of Delaware county. S. Calvin. (Iowa GeoL Surv., 
VIII, 119-199, 1898.) 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409-492, 1894.) . 
Geology of Emmet, Palo Alto and Pocahontas counties. T. 
H. Macbride. (Iowa Geol. Surv., XV, 227-276, 1905:) 
Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1905.) 
Geology of Franklin county. I. A. Williams. (Iowa Geol. 
Surv., XVI, 453-507, 1906.) 
Geology of Grundy county. M. F. Arey. (Iowa Geol. Surv., 
XX, 61-95, 1910.) 
Geology of Guthrie c·ounty. H. F. Bain. (Iowa Geol. Surv., 
VII, 413-487, 1897.) 
Geology of Hamilton and Wright counties. T. H. Mac-
bride. (Io'wa Geol. Surv., XX, 97-138, 1910.) 
Geology of Hardin county. S. W. Beyer. (Iowa GeoL 
Surv., X, ' 243-305, 1900.) 
Geology of Harrison and Monona counties. B. Shimek. 
(Iowa Geol. Surv., XX, 271-483, 1910.) 
Geology of Henry county. T. E. Savage. (Iowa Geol. Surv., 
XII, 237-302, 1902.) 
Geol~gy of Howard county. S. Calvin. (Iowa Geol. Surv., 
XIII, 21-78, 1903.) . 
Geology of Humboldt county. T. H. Macbride. (Iowa 
Geol. Surv., IX, 109-154, 1899.) 
Geology of Iowa county. ·S. W. Stookey. (Iowa Geol. Surv., 
XX, 151-186, 1910.) 
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Geology of Jackson county. T. E. Savage. (Iowa Grol. 
Surv., XVI, 563-648, 1906.) 
Geology of Jasper county. I. A. Williams. (Iowa Geol. 
Surv., XV, 277-367, 1905.) 
Geology of Jefferson county. J. A . . Udden. (Iowa Geol. 
Burv., XIT, 355-437, 1902.) 4 
Geology of Johnson county. S. Calvin. (Iowa GeoL Surv, 
VIT, 33-116, 1897.) 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., 
V, 33-112, 1896.) 
Geology of Keokuk county. H. F. Bain. (Iowa Geol. Surv., 
IV, 255-311, 1895.) 
Geology of Kossuth, Hancoek and Winnebago counties. T. 
H. Macbride. (Iowa Geol. Surv., xrIT, 81-122, -1903.) 
Geology of Louisa county. J. A.U dden. (Iowa Geol. Surv., 
XI, 53-126, 1901.) -
Geology of Madison county. J. L. Tilton and H. F: Bain: 
(Iowa GeoL Surv., VII, 489-539, 1897.) 
Geology of Mahaska county. B. F. Bain. (Iowa Geol. 
Surv., IV, 313-380, 1895.) 
Geology of Marion comity. B. L. Miller. (Iowa Geol. Surv., 
XI, 127-197, 1901.) 
Geology of Marshall county. S. W. Beyer. (Iowa Geol. 
Surv., VIT, 197-262, 1897.) 
Geo19gy of Mills and Fremont counties. J. A. Udden. (Iowa 
Geol. Surv., XIII, 123-183, 1903.) 
Geology of Mitchell county . . S. Calvin. (Iowa Geol. Surv., 
XIII, 293-352, 1903.) 
Geology of Monroe county. f? W. Beyer and L. E. Yqung. 
(Iowa Geol. Surv., XIII, 353-433, 1903.) 
Geology of Montgomery county. E. H. Lonsdale. (Iowa 
Geol. Surv., IV, 381-449, 1895.) 
Geology of Muscatine county. J. A. Udden. (Iowa Geol. 
Surv., IX, 247-380, 1899.) 
Geology of Osceola and Dickinson counties. T. H. Mac-
- bride. (Iowa Geol. Surv., X, 185-239, 1900.) 
Geology of Page county. S. Calvin. -(Iowa Geol. Surv., 
XI, 397-460, 1901.) 
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Geology of Plymouth county. H. F. Bain. (Iowa Geol. 
Surv., VIII, 315-366, 1898.) 
Geology of Polk county. H. F. Bain. (Iow'a Geol. Surv. 
VII, 263-412, 1897.) 
Geology of Pottawattamie co-p,nty. ' J. A. U dden. (Iowa 
Geol. Surv., XI, 199-277, 1901.) 
Geology of Powe'shiek county. S. W. Stookey. (Iowa Genl. 
Surv., XX, 237-269, 1910.) , 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Surv., XVI, 509-548, 1906.) ', 
Geology of Scott county. W. H. Norton. (Iowa Geol. SUfV., 
IX, 389-519, 1899.) 
Geology of Story county. S. W. Beyer. (Iowa Geol. Surv., 
IX, 155-245, 1899.) 
Geology of TaID:a county. T. E. Savage. (Iowa Geol. Surv., 
~llI, 185-253, 1903.) 
Geolo~ of Van Buren county; C. H. Gordon. (Iowa Geol. 
Surv., IV, 197-254, 1895.) 
Geology of Wapello county. A. G. Leonard. ' (Iowa Geol. 
Surv., XII, 439-499, 1902.) 
Geology of Warren county. J. L. Tilton. (Iowa Geol. Surv., 
V, 301-359, 1896.) 
Geology of Washington county. H. F. Bain. (Iowa Geol. 
Surv., V, 115-173, 1896.) 
Geology of Wayne county. M. F. Arey. (Iowa Geol. Surv., 
XX, 199-236, 1910.) 
Geology of Webster County. F. A. Wilder. (Iowa Geol. 
Surv., Xll, 63-235, 1902.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-148, 1906.) 
Geology of Woodbury county. H. F. Ba,in. (Iowa Geol. 
Surv., V, 241-299, 1896;) 
Geology of Worth county. 1. A. Williams. (Iowa Geol. 
Surv., X, '315-377, 1900.) 
Glenwood well. .s. Dean. (Proc. Iowa Civil Eng. and Su:r:v. 
Soc. for 1895, 33-39, 1895.) 
Iowa. C. A. White. (Geology of Iowa, II, 330c331, 187D.) 
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Municipal, domestic and industrial water-supplies. W. S. 
Hendrixson. (Iowa Geol. Surv., XXI,. 212-260, 1912.) , 
Municipal, domestic and industrial water-supplies. W. S. 
Hendrixson. (U. S. Geol. Surv., Water Supply Paper 
No. 293, 184-222,1912.) 
Relation to health and disease. "'Vf. H. Dickinson. (Iowa 
State Board of Health, First Biennial Rep., 197-227, 
1882.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton: ' (U:' 
S. Geol. 8urv., Water' Supply Paper No. 293, 994 pp., 
1912.) 
I Underground waters of Buchanan county. M. F , Arey. 
, (Iowa Geol. SurV., XXI, 333-338, 1912.) " 
Underground waters of Buchanan cOt).nty. M. F. Arey, (U. 
S, GeoL Surv., Water Supply , No. 293, 281-285, 191?) 
Und,erground waters' of Chickasaw county. O. E. Meinzer. 
(Iowa Geol. Sury., XXI, 339-341, 1912.) 
Underground waters of Chickasaw county. O. E. Meinzer. 
(U. S. Geol. Surv., Water Supply Paper No. ~93, 286-, 
288,1912.) 
Underground waters of Johnson county. A. O. Thomas. 
(Iowa Geol. Surv., XXI, 504-514, 1912.) 
Underground waters of Johnson county. A. 0 .. Thomas. 
(U. S. Geol. Surv." Water Supply Paper, No. 293, 419-
427, 1912.) , 
Underground waters of Tama county. W. J. Miller. (Iowa 
Geol. Surv., XXI, 611-612, 1912.) , 
Underground waters ,of Tama county. W. J. Miller. (U. S. 
Geol. Surv., Water Supply Paper No. 293, 508-513, 
1912.) " 
Underground waters of Warren county. J. L. Tilton. (Iowa 
, Geol. Surv., XXI, 999-100~, 1912.') 
Underground waters of Warren county. J., L. Tilton. (U. 
S. GeoL Surv., Water Supply Paper No. 293, 815-818, 
1912.) 
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Water-supplies at Waterloo, Iowa. W. H. Norton. (Water-
Supply and Irrigation 'Papers, U. S. Geol. Surv., No. 
145, 148-155, 1905.) 
Water-supplies, municipal, domestic and industrial. W. S. Hen-
driXSOlI. (Iowa GeoL Surv., XXI, 212-260, 1912.) 
Water-sup'plies, municipal, domestic and industriaL W. S. Hen-
drixson. (U. S. Geol. Surv., Water .supply Paper No. 
293, 184-222, 1912.) 
Water-supply, Sioux City. A. N. Cook and C. F. Eberly. (Proc 
Iowa Acad. Sci., IX, 90-101, 1902.) 
Water supply, II,Sioux City. A. N. Oook and W. J. Morgan. 
(Proc. Iowa Acad . .sci., X, 122-123, 1903.) 
Water-supply, III, Sioux City. A. N. Cook. (Proc. Iowa Acad . 
. Sci., XI, 133-135, 1904.) 
Waterloo, Iowa, water-supplies. W. H. Norton. (Water-Sup-
ply and Irrigation Papers, U. S. Geol. .surv., No. 145, 
148-155,1905.) -
'Waters, sanitary analyses of some Iowa deep-well. J. B. Weems. 
(Proc. Iowa Acad. Sci., IX, 63-70, 1902.) . 
Waters, some Iowa. N. Knight. (Pro(3' Iowa Acad. Sci., XV, 
, 109-110, 1908.) 
, Wayne County. . 
Brief notes on geology. C. A. White. (First Ann. Rept. 
State Geologist, 40-42, 1868.) 
CQal deposits of Iowa,' C. R. Keyes. (Iowa Geol. Surv., II, 
536 pp., 1894.) . ' 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
Geology of clays. S. W. Beyer and 1. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of quarry products. S. W. Beyer and I., A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Geology of Wayne county. M. F. Arey. (Iowa GeoL .surv., 
XX, 199-236, 1910.) 
. History of coal-mining in Iowa. J. H. Lees. (Iowa Geol. 
Surv., XIX, 521-586, 1909.) . 
Underground water ,resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
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Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
'Wayne county, geology. M. F. Arey. (Iowa Geol. Surv., XX, 
199-236, 1910.) 
Weathered zone (Sangamon) between Iowan loess and Illinoian 
till-sheet. F. Leverett. (Proc. Iowa Acad. Sci., V, 71-
80,1898.) 
Weathered zone (Sangamon) between Iowan loess and Illinoian 
till-sheet. F. Leyerett. (Journal of Geology, VI, 171-
181, 1898.) 
Weathered zone (Yarmouth) ·between ·Illinoian and Kansa~ till-
sheets. F~ Leverett. (Proc. Iowa Acad. Sci., V, 81-
86,1898.) 
Weathered zone (Yarmouth), between Illinoian and Kans::)n till-
sheets. Frank Leverett . . (Journal of Geology, VI, 238-
243, 1898.) 
Webster, C~ement L. Description of Rockford Shales of Iowa. 
(Proc. Davenport Acad. Nat. Sci., Vol. V. pp. 100-109, 
Davenport, 1887.) A detailed account of the litholog-
ical features of the Rockford shales and their fossils, 
with sketch-map, is given. 
Webster, ClemeTlt L. General Preliminary DeRcrintion · of De-
vonian Rocks of Iowa; which Constitutes Typical Sec-
tion of Devonian Formation of Interinr Continental 
Area of North America. (American Nat,llraHst, Vol. 
XXIII, pp. 229-243, Philadelphia, 1889.) There is gen-
e:ral discussion of the Devonian of Iowa. The name 
"Hackberry Group" is proposed for the Lime 0reek 
beds. The Devonian is divided into Corniferous. Ham-
ilton and Hackberry. Lists of characteristic fossils are 
gIven. 
Webster, Clement L. Contribution to KnowledQ'e of Genus Pa. 
chypbyllum. (American Naturalist, Vol. XxIII, pp. 
621-625, Philadelphia, 1889.) Three species, without 
figures, are described as new from the Devonian rocks 
of Floyd county. 
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Webster, Clement L. Description of a New Genus of Corals 
from Devonian Rocks of IQwa. (American Natura'l-
ist, Vol. XXIII, pp. 7t0-712, Philadelphia, 1889.) Three 
genera and two species, without figures, are described 
as new. 
Webster, Clement L. Glacial Flow in Iowa. (American Natur-
alist, Vol. XXI, pp. 758-761, Philadelphia, 1887.) An-
nouncement of the glacial scratches at Iowa City is 
made. 
Webster, Clement L. Notes on Geology of Johnson County. 
(American Naturalist, Vol. XXII, 'pp. 408-419, Philadel-
phia, 1888.) An account is given of the surface geology, 
with several illustratioI\s, in the vicinity of Iowa City. 
Webster, Clement L. Notes on Rockford Shales. (Americau 
Naturalist, Vol. XXU, pp. 444-446, Philadelphia, 1888.) 
Three species of fossils are described as new. , 
Webster, Clement L. Transitional Drift of Portion of Northern 
Iowa. (American Naturalist, Vol. XXIV, pp.1182-1185, 
Philadelphia, 1890.) 
Webster County. 
Administrative report of assistant state geologist. C. R. 
Keyes. (Iowa Geol. Surv., I, First Ann. Rept., 7-9, 
1893.) 
Administrative report of assistant state geologist. C . . R. 
Keyes. (Iowa Geol. Surv., III, 29-38, 1894.) 
Age and origin of gypsum , of central Iowa. F. Wild~:r, 
(Journal of Geology, XI, 723-748, 1903.) 
Analyses of coal. Rush Emery. ' (Geology of Iowa, IIt 375-
376, 1870.) 
Annotated catalogue of minerals. C. R. Keyes. .(Iowa Geol. 
Surv., I, 181-196, 1893.) 
Certain minerals of Webster county, Iowa. A. C. Spencer. 
(Proc. Iowa Acad. Sci., II,143-145, 1895.) 
Coal at Fort Dodge. C. A. White. (Second Ann. Rept. 
State Geologist, 140-141,1868.) 
, " Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., II, 
536 pp., 1894.) 
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Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv:, XIX, 
21-396,1909.) 
Deposits of gypsum described in detail. C. R. Keyes. (Mon. 
Rev. Iowa Weather and Crop Service, IV, No.3, 2-4, 
1893.} 
General geological features. C. A. White. (Geology of 
Iowat. II, 254-:256, 1870.) 
Geological age of certain gypsum deposits. C. R. Keyes. 
(American Geologist, XXX, 99-102, 1902.) 
Geology of clays. S. W~ Beyer and J. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of quarry products. S. W. Beyer and 1. ' A. Wil~ 
Iiams. (Iowa Geol. Surv., XVII, 189~588, 1907.) 
Geology of Webster county. F. A. Wilder. (Iowa Geol. 
Surv., XII, 63-235, 1902.) 
Gypsum at Fort Dodge. C; A. White. (Second Ann. Rept. 
State Geologist, 135-140, 1868.) , 
Gypsum deposits. C. A. White. (Geology of Iowa, II, 293, 
1870.) 
Gypsum deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
ill, 257-304, 1894.) 
Gypsum deposits of Iowa. F. A. Wilder. (Bull. U. S. G. 
S., No. 223, 49-52, 1904.) 
History of coal mining in Iowa. . J. H. Lees. (Iowa-Geol. 
Surv., XIX, 521-586, 1909.) 
Iowa gypsum. C. R. Keyes. (Mineral Industry, IV, 379--
386,1896.) 
Note on nature of cone-in-cone. C. R. Keyes. (Proc. Iowa 
Acad. Sci., III, 75-76, 1896.) 
Peat deposits in Iowa. S. W. Beyer. (Iowa Geol. Surv., 
XIX, 699-730, 1909.) 
Reference to coal and gypsum. C. A. White. (First Ann. 
Rept. State Geologist, 26-27, 1868.) 
Supplementary report on Portland cement material~ in 
Iowa. S. W. Beyer. (Iowa Geol. Surv., Bull. No.3, 36 
pp., 1906.) 
'Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
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Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Webster county, certain minerals. A. C. Spencer. (Proc. Iowa 
Acad. Sci., II,143-145, 1895.) 
Webster county, geology. F. A. Wilder. (Iowa Geol. Surv., 
XII, 63-235, 1902.) 
Weems, .J. B. Chemistry of Clays. (Iowa Geol. Surv., Vol. XIV, 
- pp. 319-345, Des Moines, 1904.) The subjects discussed 
are: Chemistry of rock composition, classes of clays, 
relation of analysis, ultimate analysis, rational analysis, 
methods used; chemical analysis of clays, determina-
tions made, moisture, loss on ignition, silica, aluminum 
and iron, iron, calcium, magnesium, alkalis, titanic ox-
ides, sulphu"r, ferrous oxide, value of chemical an~lysis, 
colors of clays, incrustation on brick walls; ultimate 
analyses, rational analyses. 
Weems, J. B. Report of Chemist. (Iowa Geol. Surv., Vol. X, 
pp. 39-40, Des Moines, 1900.) The work of the labora-
tory during the year 1899 is summarized. 
Weems, J. B. Report of Chemist. (Iowa Geol. Surv., Vol. XI, p. 
36, Des Moines, 1901.) A brief statement is given of the 
analytical work done during the year. 
Weems, J '. B. Report of Chemist. (Iowa Geol. Surv., Vol. XII, 
p. 35, Des Moines, 1902.) A general summary of the 
analyses made during the year is given. 
Weems, J. B. Report of Chemist. (Iowa Geol. Surv., Vol. XIII, 
p. 20, Des Moines, 1903.) Brief statemeI),t is made of the 
chemical work of the year. 
Weems, J. B. Sanitary Analyses of Some Iowa Deep-well Wa-
ters. (Proc. Iowa Acad. Sci., Vol. IX, pp. 63-70, Des 
Moines, 1902.) Results of 22 analyses are tabulated. 
Weidman, Samuel. Pleistocene Succession in Wisconsin. (Sci-
ence, N. ~., Vol. XXXVII, p . 456, New York, 1913.)' The 
drift' sheets are correlated with those of Iowa. 
Well, Simpson college, pleistocene record. J. L. Tilton. (Proc. 
Iowa Acad. Sci., XVII, 159-164. 1910.) 
IOWA GEOLOGy AND MINiNG 8"71 
Weller, Stuart. ' Bibliographic Index of North Ameri-can Car-
boniferous Invertebrates . . (Bull. U. S. G. S., No. 153, 
653 pp., Washington, 1898.) N umerous 'tQ{erences are 
'.: ' ;.,' ni:ide to the literature on fossils from Io,v~docalities. 
Weller, Stewart. Circum-insular Paleozoic fauna. (J ournal Qf 
, Geology, Vol. III, pp. 903-917, Chicago, 1895.) General 
ref~rence is made 'to Iowa. It ·is stated that while the 
Chouteau (Kinderhook) fauna is not 'the Cl~emung fau-
na, the two lived contemporaneously. In their nature 
and origin the differences between them are geographic 
rather than climatological. 
Weller, Stuart. Classification of Mississippian Series. (Journal 
of Geology, Vol. VI, pp. 303-314, Chicago, 1898.) The 
, three faunal subdivisions proposed by Wiiliams are ' ad-
vocated. ' 
Weller, Stuart. Correlation of Devonian Faunas in Southern -Il-
linois. (J ournal of Geology, Vol. V, pp. 625-635, Chica-
go; 1897.) Incidental reference is made to the correla-
tion with Iowa rocks. 
Weller, Stuart. Kinderhook Faunal Studies: II, Fauna of Chu,-
.nopectus Sandstone at Burlington, Iowa. (Trans. St. 
Louis Acad. Sci., Vol. X, pp. 57-129, St." Louis, 1900.) 
The literature on the formation at Burlington is sum-
marized. 
Weller, Stuart. Kinderhook Faunal Studies; III, Faunas of 
Beds Nos .. 3 to 7 at Burlington, Iowa. (Trans. Acad. 
Sci., St. Louis, Vol. XI, pp. 147-214, St. Louis, 1901.) 
This is a detailed discussion of the affinities of the fau-
nas immediately underlying the Burlington limestones. 
The Louisiana limestone is regarded as represented by I 
beds much nearer the Burlington limestone than indi-
cated in Missouri. 
W:eller, Stuar:t. Northern and Southern Kinderhook ,F:;mnas. 
(Journal of Geology, Vol. XIII, pp. 617-634, Chicago, 
1905.) Inc,identat references are made to the correla-
tion of the Iowa rock~. ., 
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Weller, Stuart. Osage vs Augusta. (American Geoiogist, VoL 
XXII, pp. 12-16, Minneapolis, 1898.) It is argued that 
the two terms are synonymous. 
Weller, Stuart. Succession of Fossil Faunas in Kinderhook at 
Burlington, Iowa. (Iowa Geol. Surv., Vol. X, pp. 59-' 
79, Des Moines, 1900.) The paper embraces the results 
of a detailed faunal and stratigraphic investlgation of 
one of the classic sections of Lower Carboniferous 
rocks in this country. 
Weller, Stuart, and A. D. Davidson. Petalocrinus Mirabilis, N. 
Sp., and a New American Fauna. (Journal of Geology, 
Vol. IV, pp. 166-173, Chicago, 1896.) The form repre-
sents a European fauna. 
Wells, artesian, 6f Iowa. 'W. H. Norton. (Iowa Geol. Surv., VI~ 
113-428, 189~.) 
Wells, in Iowa, artesian. R. E . Call. (Science, XIX, 310-311, 
1892.) 
Well-section, Clarinda, correllati6n with, schematic section of 
Carboniferous. C. R. Keyes. ,(Iowa Geol. Surv., XI, 
461-463, 1901.) 
West, 'burnt clay for roads. C. R. Keyes. (American Monthly 
Review of Reviews, XXV, 72-74,1902.) 
West of Mississippi river, names of coals. C. R. Keyes. (Proc. 
Iowa Acad. Sci., VII, 128-137, 1901.) 
West boundary of driftless area, exposures of Iowan and Kansan 
drift. E. Orr. (Proc. Iowa Acad. · Sci., XIV, 231-236, 
1907.) 
Western interior basin; Arkansan 'series : a new terrane of the 
carboniferous. C. R. Keyes. (Proc. Iowa A9ad. SeL, 
VIII, 123-128, 1901.) . 
Western interior basin, formational synonYVlY of coal measures . 
. C. R. Keyes. (Proc. Iowa Acad. Sci., VII, 82-105, 1900:1 
Western inwrior coal-field. H. F. Bain. (Twenty-s~cond '.Ann. 
Rept. U. S. G. S., pt. iii, 333-366, 1902.) , 
Western interior coal-field, Bethany limestone. C. R. Keyes. 
(Am. Jour. Sci., (4), II, 221-225, 1896.) 
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Western interior coal-fieid, middle coal-measures. H. F. Bain 
and A. G. Leonard. (Journal of Geology, VI, 577-588, 
1898.) 
Western interior coal-field, middle coal-measures. H. F. Bain 
and A. G. Leonard. (BulL Geol. Soc. America, X, 10-12, 
1899.) 
Western interior coal-field of America. H. F. Bain. (Trans. 
North of England' Inst. Min." ~rid Mec, Eng., XLVIII, 
55-80, 1898.) 
W.estern Iowa, Aftonian sands and gravels. B. Shimek. (Sci-
" ence, N. S., XXVIII, 923, 1908.) 
Western Iowa, notes on cretaceous flora. P. Bartsch. " (Bull. 
Lab. Nat. Rist., State Univ. Iowa, III, "178-182, 1896.) " , 
Westerville Limestone (Bethany). 
Geology of Decatur county. H. F. Bain. (Iowa GeoL Surv., 
VIII, 255-314, 1898.) 
Weston Shales (Lawrence). 
Carboniferous section of southwestern " Iowa. G. ,L. Smith. 
(Iowa Geol. Surv., XIX, 605-657, 1909.) 
. " 
What Iowa geological survey has been doing. C. R. Keyes. " 
(Mon. Rev. Iowa Weather Serv., V, ' No. 1, 4-7, 1894.) 
wheat, G. G. Some Geol~gical Aspects ,of Artificial Drainage in 
Iowa. (Proc. Iowa Acad. ScL, Vol. XVII, pp. 151-158, 
Des Moines, 1910.) The most destructive effect of th~ 
many drainage ditches is to cause local floods, when 
before the water was held back by swamps and ponds. 
White,Charles A. " Ann~)Uncement ofEx~stence of Cretaceous 
Rocks in Guthrie County, Iowa.. (Proc. American As-
soc. Adv. Sci., Vol. " XVIi, pp. 326-327, Cambrid"ge, 
1869.) " " 
'White, Charles A. Character of Unconformability of Iowa Coal 
Measures upon Older Rocks. (Am. Jour. ScL, ' (2), Vol. 
XLV, pp. 331-334, New Haven, 1868.) A brief announ"c~~ 
ment is made of the unconformity 'of the coal-measures 
on the lower carboniferous "rocks. " 
56 
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White, Charles A. Contributions to Invertebrate -PaleQnto!<:>'gy? 
No.8: , Fossiis from Carboniferous Rocks in Interior 
States. (U. S. Geol. and Geog. Sur. Terr., Tw~lfth Ann. 
Rep., 1878, pp. 155-171, Washington, 1883.) Descrip:'" 
tions of new species of fossils from Iowa -are included. 
White, Charles A. Description of New Species of Fossils from 
Devonian and Carboniferous Rocks of Mississippi '.VitI:... 
ley. (Proc. Boston Soc. Nat. Hist., Vol. IX, pp.8-33, 
Boston, 1865.) A number of. species of fossils are de-
scribed as new. 
White, Charles A. Description of New Species of Fossils from 
, Paleozoic Rocks of Iowa. (Proc. Acad. Nat. Sci., Phila.~ 
Vol. XXVIII, pp. 27-34, ,Philadelphia,' ,1877.) Numer-
ous species are described as new. 
White, Charles A. Drift Phenomena of Southwestern Iowa. 
- -' 
(Am. Jour . .sci., (2), Vol. XLIV, p. 119, New Haven, 
1867.) An additional note to . an ~rticle of the same 
title is given. 
White, Charles A. Eastern Limit of Cretaceous Deposits in 
Iowa. (Proc. American Assoc. Adv. Sci., VoL XXI, pp. 
187-192, Cambridge, 1873.) Cretaceous fossils are re-
ported from the drift of Howard, Black Hawk and John-
son counties: 
White, Charles A. Exogenous Leaves in Cretaceous Rocks of 
-Iowa. (Am. Jour. Sci., (2), VoL nrv, p. 119, New 
Haven, 1867.) The note announces the discovery of 
exogenous leaves, and shows ' that the "Nishnabo'~ 
sandstone" is identical with the Dakota group. 
White, Charles A. First Annual Report of Progress of State 
Geologist. (Pamphlet, pp. 1-4, Des Moines, -1867.) A 
statement of the work done during the, year previous is 
_ . gIven. 
White, Charles A. First Annual Report of State Geologist. 
, (First and Second Annual Report by the State Geolo-
gist, on Geological Survey of State of , Iowa, pp, 5-8, 
Des -Moines,1868.) A short teport is given of the work 
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,>.. 
carried on during the preceding two years! with a re ~ 
print of popular letters appearing in the various news-
papers of the state. 
"White, Charles A. Geological Map Model of Iowa. (Geology of 
- , Iowa, Vol. I, p . 32, Des Moines, 1870.) 
White, Charles A. Geological Map of State of Iowa. (Geology 
of Io,va, Vol. II, Des Moines, 1870.) 
White, Charles A. Iowa Drift. (American Naturalist, Vol. II, 
,. pp. 615-616, Salem, 1869.) The derivation of /the drift-
material from the underlying rocks, by their disintegra-
tion and comminution, is shown. , 
White, Charles A. Lakes of Iowa; Past and Present. (Ameri-
can Naturalist, Vol. II, pp. 143-155, .salem, 1868.) The 
drift lakes, including the so-called" wal~ed" lakes, are 
described, and the origin of the "walls" is explained. 
Also the bluff, deposit of the Missouri river valley is 
shown to be the deposit of an ancient lake. 
White, Charles A. Lakes of Iowa; Past and Present. (Sec-
ond Ann. Rep. State Geologist, pp. 151-163, Des Moines, 
1868.) A popular descripti9n of some of the lakes in 
Iowa is given. 
White, Charles A. Note on "Cone-in-cone." (Am. Jour. Sci. 
(2), Vol. XTV. pD. 400-401, New Raven, 1868.) The 
mineral mentioned is from the lower coal measures of 
Iowa. 
White, Charles A. Ohservations on Red Quartzite Boulders of 
Wester;n Iowa; and their Original Ledges of Red Quart-
zite in Iowa, Dakota and Minnesota. (Proc. American 
Assoc. Adv. Sci., Vol. XVII, pp. 340-342, Cambridge, 
1869.) 
White, Charles A. Observations on Summit Structure of Pentre-
mites, the $tructure and Arrangement of Certain Parts 
of Crinoids, and Description of New Species from Oar- ' 
boniferous Rocks of Burlington, Iowa. (Boston ~fuur. 
Nat. Rist., Vol. VII, pp. 481-506, Boston, 1863. ) 
White, Charles!a-. Observations upon Geology and Paleontol-
ogy of BurJin,gton, Iowa, and its Vicinity. (Boston Jour. 
Nat . Rist ., Vol. VII, pp. 209-235, Boston, 1860.) A de-
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tailed description is given of the rock-section at Bur-
lington, Iowa, with table showing vertical range of the 
more important fossils. All below the oolite is referred 
to the Chemung (Devonian). Several species are de-
scribed as new. 
White, Charles A. Observations upon Drift Phenomena of 
Southwestern Iowa. (Second Ann. Rep. State Geolo-
gist, pp. 143-148, Des Moines, 1868.) . A ~hort account 
. of the glacial scratches and drift materials is given. 
White, Charles A. Observations upon Drift Phenomena of 
. Southwestern Iowa. (Am. Jour. Sci., (2), Vol. XLIll,.· 
pp. 301-305, New Haven, 1867.) Special attention is di-
rected to the glacial strire upon rocks in situ. 
White, Charles A. Occurrence of Later Cretaceous Deposits in 
Iowa. (American Geologist, Vol. I, pp. 221-227, Minn4/!-
apolis, 1888.) Notes on certain fossils found in the drift 
in Hardin county are presented. 
White, Charles A. Report of Geological Survey of State . of 
Iowa. (Vol. I, pp. i-viii and 1-391, Des Moines, 1870.) 
Introduction: Historical statement, popular explanations, 
and general classification of the Iowa rocks~ . 
PART FIRST (PHYSICAL GEOGRAPHY AND SURFACE GEOLOGY) . 
. Chapter I is a general account of the surface features of the 
state: Boundaries, . general topography, drainage, 
springs, etc. 
Chapter II forms a general description of the surface de<-
posits of the state, with detailed accounts of the compo-
sition, distribution and origin of the drift, altered drift, 
alluvium and bluff-deposits (loess). . 
Chapter ill treats of the soils of the drift; loess (bluff) and 
alluvium; and of the adaptability of the Iowa soils for 
the growth of the forest trees. Also, an explanation of 
origin of prairies . . 
Chapter IV is on the climate of Iowa. (See T. S. Parvin~ 
1870.) 
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PART SECOND (GENERAL GEOLOGY). 
Chapter I describes the area, general characters, economic 
value and the fossils of the Arc1;lrean, Lower .silur.ian 
- and Upper Silurian and their general subdivisions. 
Chapter II gives an account of the Sub carboniferous ; the 
general characters, economic value and fossils of the 
Kinderhook, Burlington, Keokuk and St. Louis lime-
stones, together with sections and "their minor subdivi-
sions. Notes are also given on the unconformability of 
the coal measures upon older rocks and of the St. Louis 
limestone upon older formations of the Subcarbonifer-
ous group. 
Chapter ill: The lower, middle and upper coal measures 
" are recognized by their general characters; and their 
economic value and fossil features are described. Also 
general observations are ma:de on the Carboniferous 
rocks of Iowa, with some practical conclusions. 
Chapter IV treats of the middle coal measures. (See 0 . H. 
St. John, 1870). 
Chapter V. Earlier Cretaceous, Nishnabotna sandstone, 
Woodbury shales and Inoceramus beds are described; 
and their areas, lithological character, economic value 
and fossils noted. 
PART THIRD (COUNTY GEOLOGY) . . 
Chapter I is a general account of the geology of southwest-
ern ' Iowa, with special descrIptions of the geological 
features of seventeen counties. 
White, Charles A. Report of Geological Survey of State of 
Iowa. (Vol. II, pp. i-viii and 1-435, Des Moines, 1870.) 
PART FIRST (COUNTY GEOLOGY). 
Chapter I deals of the geology of the mid.dle region. of :west-
ern Iowa. (See O. H . .st. John, 1870.) The physical 
features and general geology are described, with spe-
dal reference to the post-tertiary, cretaceous and coal-
measures. The general features of the following coun-
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ties are briefly described, with numerQUS sectiQns: 
WQQdbury cQunty, MQnQna, HarrisQn, Shelby, Cra.w-
fQrd, AudubQn, Sac, Ida, CalhQun, CarrQll, Greene, Guth-
rie, Dallas, PQlk, BQQne, Webster. 
Chapter II treats chiefly Qf nQrthwestern IQwa. The general 
characteristics Qf the geQlQgy and material reSQurces, 
a.nd the geQlQgical features Qf the fQllQwing cQunties are 
briefly described: 
PQcahQntas CQunty, PalO' AltO', Emmet, DickinsQn, Clay, 
Buena Vista, CherQkee, 0 'Brien, OsceQla, LYQn, SiQux, 
. PlymQuth. ' 
Chapter III describes the middle regiQn Qf nQrthern IQwa, 
including thegeQlQgy Qf the fQllQwing cQunties : 
Franklin cQunty, Wright, CerrO' GQrdQ, HancQck, 
W Qrth, WinnebagO', KQssuth, HumbQldt. 
Chapter IV deals with the geQlQgy Qf the cQal measures. A 
few preliminary nQtes and a rather full aCCQunt Qf the 
geQlQgical features Qf the fQllQwing counties are given': 
, ' 
Webster cQunty, HamiltQn, Hardin, BQQne, StQry, Mar-
shall, PQlk, Jasper, Warren, MariQn, Mahaska, KeQkuk, 
MQnrQe, WapellO', AppanQQse, Davis, Van Buren, Jef-
fersQn. 
PART SECOND (ECONOMIC GEOLOGY). 
Chapter I describes at length the peat fQrmatiQn Qf the state; 
alsO' brief reference is'made to' the petrQleum. 
Chapter II describes in detail the gypsum depQsits and re-
lated materials . . 
Chapter III gives an aCCQunt Qf the building materials, espe-' 
cially the clays found in the eastern part Qf the state; 
, also mQre Qr less brief mentiQn Qf the limestQne, fire-
clay, rQad materials, etc., with brief allusiQn to' the 
artesian wells and' mineral sprin O's. 
Chapter IV is chiefly a repQrt Qf chemical wQrk dQne by the 
Survey. (See Rush Emery, 1870.) This includes min-
erals, rQcks, lead, clays, cQals, waters, and peats. 
Appendix A is a list Qf railrQad elevatiQns by chief engi-
ne~rs 'Qf the different railways. 
• 
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Appendix B is a catalogue of Iowa Birds. (By J. A. Allen.) 
Appendix C is an explanation of land surveys. (By C. W. 
Irish.) 
White., Charles A. Report upon Invertebrate Fossils Collected 
in Portions of Nevada, Utah, Colqrado, New Mexico and 
Arizona by' Parties of Expeditions of 1871, 1872, 1873 
and 1874. (Rept. ·Geol. and Geog. Expl. 'and Surv. W. 
100 Mer., Vol. IV, pp.1-219, Washington, 1875.) A nUID-
berof species from Iowa are described as new. 
White, Charles A. Second Annual Report of State Geologi~t on 
Geological Survey of State of Iowa. (Pamp'hlet, pp. 
81-284, Des Moines, 1868.) A short sketch is given of 
the work done, with reprint Qf popular letters appear7 
ing in the various newspapers of the state. 
White, Charles A. Sketch-Map of State of Iowa. (Geological 
Magazine, (1) , Vol. VIII, p. 222, London, 1871.) 
White, Charles A. Sketch of Geology of 'Southwestern Iowa. 
(Am. Jour. Sci., (2), Vol. XLIV, pp. 23-31, New Haven, 
1867.) It is shown that the limestones of the region 
disc,ussed be10ng to the upper and not to the lower car~ 
boniferous series, as has been supposed by some pre~ 
vious authors. 
White, Charles A. Soils of Iowa and Their Origin. (Rep. Sec. 
Iowa State Agric. Soc., 1865, pp. 245-267, 1865.) A pop-
ular lecture was delivered before the society, September 
29,1865. 
White, Charles A. Spontaneous Fission 1 in Zaphrentis. (Am. 
Jour. Sci., (3), Vol. V, p. 72, New Haven, 1873.) Spe· 
cial reference is made to specimens from the St. Louis 
limestone of Marion county. . 
White, Charles A. Trip to Great Red Pipestone Quarry. (Ameri-
can Naturalist, Vol. II, pp. 644-653, Salem, 1869.) 
White~ Charles A., and O. H. St. John. Descriptions of New 
Subcarboniferous and Coal Measure Fossils, collected 
upon Geological Survey of Iowa, together with notice 
of new Generic Ch.aracters observed in two Species of 
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Brachiepods. (Trans. Chicago Acad. Sci., Vel. I, pp. 
115-127, ChicagO', 1867.) Feurteen species ef fessils are 
described as new frem Iewa recks. 
White, Charles A., and O. R. St. Jehn. Preli~inary Netice ef 
New Genera and Species ef Fessils, by C. A. White and 
O. R. St. Jehn. (Pamphlet, pp. 1-3, Iewa City, 1867.) 
White, Charles A., and R. P. Whitfield. Observatiens upen 
Recks ef Mississippi Valley which have been Referred 
to' Chemung Greup ef New Yerk, tegether with·Descrip-
tiens ef new Species 'ef Fessils frem same Herizen at 
Burlingten, Iewa. (Prec. Besten' Sec. Nat. Rist., Vel: 
VIII, pp. 289-316, Besten, 1862.) Several species are 
described as new frem Iewa. 
Whit.field, R. P. Descriptien ef New .species ef Crineid from 
Burlington Limestene, at B'urlingten, Iewa. · (Bull . 
American Mus. Nat. Rist., Vel. I,pp. 7-9, New Yerk, 
1881.) . Poteriocrinus jesupi is described and .figure~ as 
new frem Iewa. . 
Whitfield, R. P. Discevery ef Second Example ef MacrO'uran De-
caped Crl,lstacean, Palree-palreO'mO'n Newberryi. (Amer-
ican Geelegist, Vel. IX, pp. 237-238, Minneapelis, 1892.) 
The fO'rm ' is described, and a detailed cO'mparisen is 
made with t~e type. 
Whitfield, R. P. Fauna ef LO'wer Carbenifereus Limestenes O'f 
Spergen Rill, Ind., with RevisiO'n O'f. Descriptiens ef its 
FO'ssils hithertO' Publislied, and IllustratiO'ns O'f Species 
, , 
. 
~rem 9riginal Type .Series. (Bull. American Mus. Nat~ 
Rist., Vel. I, pp. 39-97, New Yerk, 1882.) A number ef 
the species reperted frem IO'wa ~ecalities are described. 
Whitfield, R. P. Netice O'f New Genps and Species,ef Lewer Car-
beniferO'us.Bryezean . . (Bull. AmericanMu~. Nat. Hist., 
VO'L XX, p. 469, ;New' YO'rk, 1904.) Dictyoretmon bur-
lingtonensis is described as new from Burlingten. 
Whftfield, R: P. PaleO'ntelO'gy ef Wiscensin. (~eeL S~rv., Wis-
censin, Vel. IV, pp. 163-349, 'Madisen, 1882.) A num-
. ber ef speciesef fessils, frem Iew:a lecalities are neted. 
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Whitfield, R. P. Recapitulation of Descriptions of Lo,, 'er Car-
boniferous Crinoidea from the Hall Collection now in 
American Museum of Natural History, 'with Illustra-
tions of Original Type Specimens not heretofore fig-
ured. (Mem. American Mus. Nat. Rist., Vol. I, pt. i, pp. 
1-37, New York, 1893.) The original descriptions are 
reprinted with notes. , 
Whitfield, R. P., and J. HalL Description of New Species of Fos-
sils from Devonian Rocks of Iowa. (New York State 
Cab. Nat. Hist., 23d .Ann. Rept., pp. 223-239, Albany, 
1873.) 
Whitfield, R. P., and E. O. Hovey. Catalogue of Types and Fig-
ured Specimens in Paleontological Collections of Geolog-
ical Department, American Museum of Natural History; 
Lower Carboniferous to Pleistocene, inclusive. ' (Bull. 
American Mus. Nat. Hist., Vol. XI, pt. 4, pp. 357-500, 
New York, 1901.) Many of the forms are from Iowa. 
Whitney, J. D. Chemistry and Economical Geology. (Geology 
of Iowa:, I, 324-472, Albany, 1858.) The chemIcal com-
position and lithological characters of , the various geo-
logical formations are noted with chemical analyses; 
also notes on the mode of occurrence of 'lead-ore in 
northeastern Iowa are given. 
Whitney, J. D. County Geology. (Geology of Iowa, I, 259-323, 
Albany. 1858.) Detailed notices of the geology of the 
central and northern counties in the eastern part of' 
Iowa are given. 
Whitney, J. D. Geological Map of Lead Region in -States of Wis- ' 
consin, Illinois and Iowa. (Geol. Surv. Wisconsin, Vol. 
I, Albany, 1862.) 
Whitney, J. D. Geology of Lead Region. (Geol. Surv. Illinois, 
VoL I, pp. 153-207, Springfield, ,1866.) Numerous refer-
ences to the occurrence of lead in northeastern Iowa are 
given. , 
Whitney, J. D. Physical Geography of Iowa. (Geology of Iowa, 
Vol. I, pp. 1-34, 1858.) A descriptive account of the sur-
face features, soil and climate of Iowa is presented. 
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Wilcox, O. W. Certain Aspects of Loess of Southwestern Iowa. 
(Journal of Geology, Vol. XII, pp. 716-721, Chicago, 
1904.) At Red Oak three loess-sheets are distinctly 
seen; the yellow, white, and red, overlying the KaI).san 
drift sheet. 
Wilcox, O. W. So-called Alkali Spots of Younger Drift-sheets. 
(Journal of Geology, Vol. XIII, pp. 254-263, Chicago, 
1905.) These areas are found in small undrained basins: 
The effervescence is mainly compound of magnesian sul-
phates; and the soils are therefore not true alkali soils. 
Wilder, Frank A. Age and Origin of Gypsum of Central Iowa. 
(Journal of Geology, Vol. XI, pp. 723-748, Chicago, 
1903.) ,The manner of probable formation is discussed 
and the conclusion is reached that the age is Permian. 
Wilder, Frank A. Geology of Lyon and Siou:~ counties. (Iowa 
Geol. Surv., Vol. X, pp. 85-184, Des Moines, 1901.) The 
principal topics discussed or described are the follow-
ing: 
Introduction, location and area, previous geological work. 
Physiography, topography, table of elevations, drainage. 
Stratigraphy, general relations of strata, table of geological 
formations; quartzite, quartz-porphyry; Cretaceous 
strata, Dakota sandstone, Benton shales; Pleistocene, 
loess, loess-covered drift, Buchanan gravels, Altamont 
moraine, eastern Lyon cOlmty, western Lyon county, 
Wisconsin, gravel-terraces, pre-Wisconsin course of Big 
Sioux, origin of the loess. 
Economic products, .sioux quartzite; clays, ~ement, gravels, 
road materials, wells, coal, gas, soils, water-pGwers. 
Flora of Lyon county. 
Wilder, Frank A" Geology of Webster County. (Iowa Geol. 
Surv., Vol. XII, pp. 63-235, Des Moines, 1902.) The 
following subjects are discussed in d~tail: 
Introduction, location and area, previous geological work. 
Physiography, topography, drainage. 
Stratigraphy, general relations ' of strata; table of geological 
formations; Carboniferous system, Mississippian s~ries, 
relation of Saint· Louis limestone to Coal Measures and 
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gypsum, Pennsylvanian series, Des Moines stage, coal 
seams, Permian series, gypsum and associated deposits, 
well-data, records of prospect-holes, nature of gypsum 
beds, age of gypsum and associated deposits, origin of 
gypsum; Pleistocene system, Mtonian gravels, Wiscon-
sin drift, old soil~ and gravels, Coon Mound Esker, Mo-
rainic belts, Pre-Wisconsin valley of the Des Moines; 
terraces. 
Economic products, gypsum, composition and characteri~tics 
of gypsum, nature of Webster county gypsum, extent 
and availability, permanence of supply, distribution of 
gypsum in United States and markets, history of the 
gypsum-plaster industry in Webster county, nature of 
gypsum-plaster, nature of retarder, products 'of Ameri-
can gypsum-mitls, gypsum as a fertilizer, gypsum as a 
basis for Portland cement, methods of hardening gyp-
sum to imitate marble, chalcedony, hardening of cement 
plaster, gypsum as a basis for paint, mechanical proc-
esses in making hard-wall plaster, plaster of Paris, 
possible improvements in the manufacture of plaster; 
coal, analyses of Webster county coal, clays, building-
stones, Portland cement, limes, road-materials, water-
powers, water supplies, mineral paints, mineral springs, 
miscellaneous minerals, soils . . 
Gypsum industry of Germany, kinds of gypsum plaster used, 
stuck gypsum, estrick gypsum, porcelain gypsum, dunge 
gypsum (Land Plaster), processes of manufacturing the 
various kinds of gy:ps,um plaster. 
Preliminary tests of stucco' and plaster. 
The industrial aspects of the gypsum products areconsid-
ered at length. There is also given a short review of the 
gypsum industry of Germany. 
Wilder, Frank A. Gypsum Deposits of Iowa. (Bull. U. S. G. S., 
No. 223, pp. 49-52, Washington, 1904.) A brief. sum-
mary' is given 'of the geology of the gypsum area, with 
several sections. It is regarded as Permian in age. 
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Wilder, Frank A. Fourteenth Annual. Report of State Geolo-
. gist. (Iowa Geol. Surv.,. Vol. XVI, pp. 1-12, Des Moines, 
1906.) The work of the J:"ear is reviewed. The peat de~ 
posits are especially noted. 
Wilder, Frank A. Fuel Values of Iowa Coals. (Iowa Geol. Surv., 
Vol. XIX, pp. 399-475, D~s Moines, 1909.) Samples 
from the five leading coal-producing counties are con-
sidered. The subjects of chemical analyses, boiler tests, 
gas-producing, coking, briquetting, and washing are 
especially described. ' 
Wilder, Frank A. Observations · in Vicinity of Wall Lake. 
(Proc. Iowa Acad. Sci., Vol. VII, pp. 77-82, Des Moines, 
1900.) This is a body of water lying within the Alta-
mont moraine and therefore has a special genetiq sig-
nificance. . 
Wilder, Frank A. Thirteenth Annual Report of State Geologist. 
(Iowa Geol. Surv., Vol. XV, pp. 3-11, Des Moines, 1905.) 
Brief summary of the work of the year is given. 
Williams, H. S. Correlation Papers;. Devonian 'and Carbonifer-
ous. (Bull. U. S. Geol. Surv., No. 80,. pp. 1-279, Wash-
ington, 1891.) The rocks of Iowa are discussed in a 
general way, and their correlation with other forma-
tions in the Mississippi valley noted. 
Williams, H. S. Equivalency of Lime Creek Beds. (Am. Jour. 
Sci., (3), Vol. XXV, p. 311, New Haven, 1883.) .A short 
note in which statements made in a former publica- . 
tion are corrected. 
Williams, H. S. Relation of Devonian Faunas of Iowa. (Ameri-
can Geologist, Vol. III, pp. 230-233, MinneapoliiS, 1888.) 
Observations on the Devonian rocks of Iowa are re-
corded. 
Williams, H. S; Remarkable Fauna at Base of Chemung in New 
York. ·(Am.Jour. Sci., (3), Vol. XXV, pp. 97-104, New 
Haven,'1883.) Comparisons of fossils of the Lime Creek ' 
bed~ of Iowa are made with those of New York. 
Williams, Ira A. Geology of Franklin County. (Iowa Geol. 
Surv., Vol. XVI, pp. 453-507, Des Moines, 1906.) Th~ 
following features are fully described: 
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Introduction, location and area, earlier geological work. 
Physiography, topography, Iowan drift area, Wisconsin 
drift -area, moraines, WiFlconsin drift plain, table of ele- -
vations, drainage, West Fork of Cedar river, Hartgrave 
creek, Otter creek, Spring creek, Mayne creek, Beaver 
creek, Iowa river: 
Stratigraphy, general relations, table of geological fopna-
tions; Devonian system, Lime Creek shales, Hackberry 
shales, Owen beds; Carboniferous system, Kinderhook, 
typical sections, Bailey creek, Otter creek, Mayne 
creek; Pleistocene system, Kansan drift, Buchanan 
gravels, Iowan drift, Wisconsin drift, gravel-trains and 
terraces, post-glacial deposits; soils . 
. Economic products, building-stones, Kinderhook limeston~, 
Owen limestone, clay industry, Dows, .sheffield, sands, 
gravels,-p.eat, water-supplies, water-powers. 
Williams, Ira A. Geology of Jasper County. (Iowa Geol. Surv., 
Vol. XV, pp. 277-367, Des Moines, 1905.) The subjects 
discussed in detail include the following: 
Introduction, location and area, history and previous geo-
logical work. 
Phys~ography, topography, general features, Kansan drift 
area, Iowan drift area, Wisconsin drift area, elevations. 
Drainage, meteorology, Skunk river system, Skunk river, 
Indian creek, Clear creek, Mud creek, Wolf creek, Prai-
rie creek, Cherry creek, Squaw creek, Elk creek, North 
Skunk river, Snipe creek, Rock creek, Sugar creek, Des 
Moines River system, Camp creek, Walnut creek, Cal-
houn creek, Brush creek. 
Stratigraphy, general relations of strata, table of formations, 
deep-well sections; geological formations, Mississippian 
series, Kinderhook and Saint Louis stages, Pennsylva-
nian series, Des Moines stage, coal measures, representa-
tive exposures, Red-rock sandstone; Pleistocene system, 
pre-Kansan deposits, Kansan stage, Iowan stage, loess, 
Wisconsin stage, postglacial sands and illuvium, soils. 
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Economic products, coal, Lynnville, Monroe, Newton, Prairie 
. City, Vandalia, Colfax, Oswalt; clays, Lynnville, Mon-
roe, Kellogg, Newton, Baxter, Colfax; building-stones, 
Lynnville, Rock creek, Kellogg, Murphy, Reasnor; 
sands, road-materials, ocher, ores of the metals, water-
supplies, mineral waters, watel'-powers. . 
Williams, Ira A. Geology of Worth County. (Iowa GeoL" Surv., 
VoL X, pp. 315-377, Des Moines, 1900.) The' following 
features are fully described. 
-
IntroQuction, situation and area, previous geological work. 
Physiography, topography, Wisconsin drift-area, Iowan 
drift-plain, drainage, Lime creek, Beaver creek, Winan 
creek, Willow creek, Shell Rock river, Elk creek, Goose 
creek, Deer creek. 
Geological formations, general descriptions; Devonian sys-
tem, Cedar Valley limestone, typical sections, Shell Rock 
river, Manly well, Lime creek, Lime Creek shales; 
Pleistocene system, Kansan drift, Buchanan gravels, 
Iowan drift, Wisconsin drift, alluvium. 
Econom~c products, soils, building-stones, peat, water-sup-
plies, water-powers. 
Williams, I. A., S. W. Beyer and. Geology of Clays; (Iowa 
Geo1. Surv., Vol. XIV, pp. 377-552, Des Moines, 1904.) 
The topics considered are: 
Geology, distribution of clay and shales, Saint Croix sand-
stone, Oneota limestone, Saint Peter sandstone, Galena-
Trenton, 'Allamakee county. 
Maquoketa shales-Clayton county, Clinton county, Dela-
ware (}Qunty, Dubuque county, Fayette. county, Winne-
shiek county. . 
Silurian. 
DevonIan-Cerro Gordo county, . Floyd county, Franklin 
county. 
Carboniferous-Lower Carboniferous, Kinderhook, D~s 
Moines county, Lee county, Washington county; Au-
gusta; St. Louis. 
' .. 
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Upper Carboniferous-the coal measures, Adair county, 
Adams county, Appanoose comity, Boone county, Dal-
las county, Decatur county, Des Moines county, Fre-
mont county, Greene county, Guthrie county, Hamil-
ton county, Hardin county, Humboldt county, J"asper 
county, Jefferson county, Keokuk county, Lee county, 
Lucas county, Madison county, Mahaska county, Marion 
. county, Monroe county, Montgomery county, Mu.scatine 
county, Page county, Poweshiek county, Polk county, 
Scott county, Story county, Taylor county, Union c~un- . 
ty, Van Buren county, Wapello county, Warren county, 
Wayne county, Webster county. 
Cretaceous-Calhoun county, Montgomery county, Ply-
mouth county, Pottawattamie county, Sac county, Sioux 
county, Woodbury county. 
Pleistocene-Pre-Kansan or Albertan, Kansan, Illinoian, 
Iowan, Delaware county, the loess, the red clay, the 
, gumbo, burnt-clay ballast, Iowan loess .. 
Wisconsin-Buena Vista county, Clay county, Pocahontas 
county, post-Wisconsin. 
Williams, Ira A., S. W. Beyer and. Geology of Quarry Products. 
(Iowa Geol. Surv., Vol. XVII, pp. 187-588, Des Moines, 
1907.) The subjects treated at length are: 
Notes on the geological section of Iowa, Sioux quartzite, 
Cambrian· sandstone, Prairie du Chien limestone, St. 
Peter sandstone, Platteville and Galena limestones, Ma-
. quoketa shales, Niagara limestone; Devonian system; 
Lower Carboniferous or Mississippian, Pennsylvanian 
series, Permian system, Cretaceous system, Pleistocene 
deposits. 
Geology of , quarry . products, Proterozoic group, Sioux 
quartzite, Cambrian system, Potsdam series, Saint 
Croix sandstones, Ordovician system, Prairie. du Chien 
limestone, Saint Peter sandstone, Platteville limestone" 
Galena limestone, Maquoketa shales, Allamakee county, 
Clayton, Dubuque, Fayette, HQward, Jackson, Winne-
shiek 'counties. " " . 
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Silurian system, Niagara limestone, Bremer, Buchanan, 
Cedar, Linn, Clayton, Clinton, Delaware, Dubuque, ]'ay-
ette, Jackson, Johnson, J one~ countIes, Stone City, 
Anamosa, State Quarry, Linn, Scott,Winneshiek coun-
ties. . , 
Devonian system, Benton, Black Hawk, Bremer, Buchanan, 
Butler, Cedar, Cerro Gordo counties, Lime creek shales, 
Chickasaw, Fayette, Floydi Franklin, Howard, Johnson, 
Linn, M;itchell, Muscatine, .scot~, Worth counties. 
Carboniferous, Lower Carboniferous, Mississippian, Kinder-
hook limestone, Des Moines, Franklin, Grundy, Hardin, 
Humboldt, Marshall counties; quarry industry, test of 
I 
Le Grand stone, Tama county, Washington county . 
.., 
Osage limestone, Des Moines county, Kebkuk, Lee, Louisa, . 
Van Buren, Washington counties. 
Saint Louis limestone, Des Moines, Hamilton, Henry, Hum-
o boldt, Jefferson, Keokuk, Lee, Mahaska, Marion coun-
ties, tests of stone, Pocahontas, Story, Van Buren, Wap-
ello, Washington, Webster counties. 
Upper Carboniferous, Pennsylvanian, Des Moines ,stage, 
Appanoose, Dallas, Davis, Guthrie, Hardin, Iowa, Jas-
per counties, Red Rock sandstone, Lucas, ¥arion, Mar-
shall, Muscatine, Polk, Wayne, Webster counties. 
Missouri stage, Adair county, Adams, Cass, Clarke, Dallas, 
Dp-catur, Fremont, Guthrie; Harrison, Madison coun-
ties. Analyses of shale and limestone, Mills, Mont-
gom~ry, Page, Pottawattamie, Taylor counties. 
Permian system, Webster county. 
Cretaceous system, Calhoun, Cass, Guthrie, Pottawattamiet 
Plymouth and Woodbury, Sac ·countie,s. Pleistocene 
system. 
Analyses of Iowa coals, analyses of limestones and chalks 
. , 
analyses of clays, shales and marls, test of Iowa build-
ing stones. 
Directory of Iowa limestone quarries by counties . 
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Williams, Ira A., 8. W. Beyer and. Directory of Iowa Clay 
Workers. (Iowa GeoL Surv., VoL XIV, pp. 621-643, 
Des Moines, 1904.) 
Williams, Ira A., S. W. Beyer and. Technology of Clays. (I9wa 
GeoL .surv., VoL XIV, pp. 29-318, Des Moines, 1904.) 
The following topics are discussed at length: 
Technology of clays, definition, origin-; classification, Ladd's, 
- Buckley's, Orton's ; primary or residual clays, secondary 
clays, clays deposited in still water, clays deposited 
from running water, clays deposited by glacial action, 
clays deposited -by wind. . . 
Composition and chemical properties, kaolinite and pholer-
ite, clay substances, properties of kaolinite, impurities 
of clays, silica, feldspar and mica, iron, lime, magnesia, 
alkalis, organic matter, uncommon constituents. 
Physical properties of clays, raw clays, structure, color, 
feel, slaking, strength, bonding-power, plasticity, 
shrinkage,-porosity, specific gravity, fineness of grain, 
burnt clay, fusibility, fusibility defined, effect of chemi-
cal composition, effect of physical condition, methods of 
expressing, methods of measuring, table of Seger's 
cones, methods of preparing the clay for fusion tests, 
• table showing fusion temperatures for Iowa clays. 
Processes in the manufacture of clay-wares, winning of the 
raw material, surface digging, quarrying, mining, trans-
portatiop- of raw material to works, preparation of raw 
material; dry way, blake-crusher, rolls, disintegrators; 
dry-press, ball-mills; wet method, wet-pan, pug-mill, 
soaking-pit; screens, inclined stationary, inclined vi-
brating, Dunlap; formation of clay-wares, manufacture 
of brick, sott-mud, stiff-mud, cutting-tables, repressing, 
dry-press, manufacture of drain tile ' and building-
block, manufacture of sewer-pipe, manufacture of pot-
tery, wedging, jolly, stoneware-glazing, salt, slip, Bris-
tol. 
Properties of c1ays used in manufacture of foregoing c1asses 
of wares, soft-mud brick, stiff-mud brick, drain-tile and 
57 
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hollow-block, sewer-pipe, earthenware, stoneware; dry-
ing of clay-wares, general considerations, practical con-
'siderations in drying clays, .types of dryers, outside 
air-drying, the hot-floor, sewer-pipe or slatted floor, 
periodic or chamber dryer, the continuous tunnel-dryer, 
direct, by fuel burned for the purpose, by waste gases 
from other processes, indirect, radiation: from heated 
brick-work, radiation from steam heated surfaces, sum-
mary; burning of clay-wares, combustion of fuel, gen-
eral discussion, practical consider.ations, changes which 
occur in burning of clays, water-smoking; stage of oxi-
dation, vitrification, types of kilns, intermittent kilns, 
updraft, temporary, English-clamp, American scove, 
permanent, direct, rectangular, round, pottery, semi-
muffle, muffle, downdraft, direct· round, single stack, 
multiple stack, direct triangular, single stack, multiple 
stack, muffle, continuous. 
Wilson, Andrew Gordon. Frozen Streams . of Iowan Drift-Bor-
der. (American Geologist, Vol. XVII, pp. 364-371, Min-
neapolis, 1896.) gman strea~s freezing solid frequent-
ly over-flow in spring until several feet of ice are ac-
cumulated. The bearing of the phenomena on glacial 
work is discussed. • 
. Wilson, Andrew Gordon. Subdivisions of Upper Silurian in 
Northeastern Iowa. (Proc. Assoc. Adv. Sci., Vol. XLIV, 
p. 137, 1896.) Five distinct terranes are recognized. 
Wilson, Andrew Gordon. Upper Silurian in Northeastern Iowa. 
(American Geologist, Vol. XVI, pp. 275-281, Minneapo-
lis, 1895.) Subdivision of the Silurian section of Iowa 
is discussed and five numbers are characterized litho-
logically and faunally. Four of these :;tre essentially 
the subdivisions at present recognized. 
Winchell, Alexander. Description of Fossils from Yellow Sand-
stone lying below Burlington Limestone at Burlington~ 
Iowa. (Proc. Acad. Nat. Sci. Philadelphia, XV, pp. 2-
25, Philadelphia, 1863.) A number of species and gene-
ra are described as new. 
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, Winchell, Alexander. Description 'of New Species of Fossils 
from Marshall ' Group of Michigan and its Supposed 
Equivalent in Other .states: with Notes on :Some Fos-
sils of Same Age PreviQusly Described. (Prdo>' Acad. 
Nat. Sci. Philadelphia, Vol. XVII, pp. ,109~133, Phila-
delphia, 1865.) Several species of fossils ,,<Melt noted 
from Burlington. "" 
Winchell, Alexander. Marshall Group: A Memofr. .. f.oh,·its Ge-
ological Position, Characters and ' Equi~a:lencies 'in 
United States. (Proc. American Philoso;phieal Soc., yol. 
XI; pp. 57-83, Philadelphia, 1869.) References to the 
correlation of the Kinderhook rocks .:of;j[pwa are made. 
Winchell N. H. Description of Deep-well at Emmetsburg, Iowa. 
(Bull. Minnesota. Acad. Sci:, Vol. 1,'p:p:i B87-390, Minne-
apolis, 1880.) ,- '. n.:,', ' 
Winchell, N. H. Geology of Minnesota'.;fJfGebi'. and Nat. Hist. 
Surv., Minnesota, Final 'Rep.," V8e'I1:, 697 pp., Minne-
apolis, 1884.) A number of ifici8emtal references are 
given concerning the geology.t <{Iowa;· 
Winnebago County. . ,.,J '~~i.:;-
Analysis of a meteorite. J. Torrey and: E. H. Barbour. 
(American Geologist, VIft;'167-72, 1891.) , 
I t .1" . . 
Analyses of peat. Rush :mmery. , (G,eology of Iowa, II, 398, 
1870.) ,'( .\1 
General description. q An~;White. (Geology of Iowa, II, . 
247-249, 1870.) ~r;}ffJ~neral description of the surface 
chara.cters is ' giv:eljlo ? .~) 
Geology of Koss:uth, : J;liIt1-f.!~ck .~nd Winnebago counties. T. 
H. Macbride. (1owa Geol. Surv., XIII, 81-122, 1903.) 
.Meteorites. J oseph; 1-19l)ey,~ Jr.! and E. H. Barbour. (Science, 
Vol. XV, 347, 1890.) " , ' 
Peat deposits in Iowa. S. W."Beyer. (Iowa Geol. Hury,., 
XIX, 69.9-7~94~9qI9 . ) . _ .,., ' .. ' 
Preliminaryrep'ort on peat resources of Iowa. T. E . Sav-
, age. ~Io~tlfe~~. ~urv~, Bull. No. 2, 5-21, 1905.) . . 
Underground,~ftJrr re.sour~es of Iowa. W. H. Norton. (Iowa 
Geol. Sutv., XXI, 29-1214, 1912.) 
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Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) . 
Winnebago meteorite. E. N. Eaton. (American Geologist, 
VIII, 385-387, 1891.) 
Winnebago county, geology. T. H. Macbride. (Iowa Geol. 
Surv., XIII, .81-122, 1903.) 
Winrieshiek County. 
Artesian wells of Iowa. W. R. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Decorah ice cave and its explanation. A. · F. Kovar~k. 
(Scientific American Supplement, MCXC, p. 19158, 
1898.) 
~ 
Geology of clays. S. W. Beyer and 1. A. Williams. (Iowa 
Geol. Surv., XIV; 377-552, 1904.) 
Geology of quarry products. S. W. Beyer and I : A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588,. 1907.) 
Geology of Winneshiek county. S. Calvin. (Iowa ' Geol. 
Surv., XVI, 37-146, 1906.) 
Glacieres, or freezing caverns. E. S. ~alch. (One volume, 
88-89, 1900.) 
Ice caves and frozen wells. W J McGee. (National Geog. 
Mag., XII, 433, 1901.) . 
Notice of geology. J. D. Whitney. (G~ology of Iowa, I, 
312-317, 1858.) 
Underground water resources ·of Iowa. W. H. Nort"on. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) . 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Winneshiek county, geology. S. Calvin. '(Iowa Geol. Surv., 
XVI, 37-146, 1906.) 
Winterset Limestone (Bethany). 
Geology of Decatur county. H. F. Bain. (Iowa Geol. Sury., 
VIII, 255-314, 1898.) 
Geology of Madison county. J. L. Tilton and H. F. Bain. 
(Iowa Geol. Surv., VII, 489·539, 1897.) 
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Wisconsin and Kansan drift sheets in central Iowa and related 
phenomena, relations. H. F. Bain. (Iowa Geol. Surv" 
VI, 429-476, 1897.) 
Wisconsin Till. 
Complexity of glacial period and Iowa's role in its estab-
lishm.ent. C. , Keyes. (AnnalS of Iowa; an Historical 
Quarterly, XI, 1913.) 
Geology of Boone county. S. W. Beyer. (Iowa Geol. S~rv., 
V, 167 -~32, 1896.) 
Geology of Carroll county. H. F. Bain. (Iowa Geol. Su~., 
, IX, 49-106, ,1899.) 
Geology of Cerro Gordo county. S. Calvin. , (Iowa Geol. 
Surv., VII, 117-195, 1897.) 
Geology of Cherokee and Buena Vista counties. T. H. Mac-
bride. (Iowa Geol. Surv., XII, 303-353,1902.) 
Geology of Clay and O'Brien counties. T. H. Macbride. ' 
(Iowa Geol. Surv., XI, 461-508, 1901.) 
Geology of clays. S. W. Beyer and I. A: Williams. (Iowa 
Geol. Surv., 'XIV, 377-552, 1904.) , 
Geology of Dallas county. A. G. Leona~d. (Iowa Geol. 
Surv., VIII, 51-118, 1898.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. Surv:, X, 379-651, 1900.) 
Geology of Emmet, Palo Alto and Pocahontas counties. T. 
H. Macbride. (Iowa Geol. Surv., XV, 227-276, 1905.) 
Geology of Franklin county. I. A. Williams. (Iowa Geol. 
Surv., XVI, 453-507, 1906.) 
Ge~lo'gy of Guthrie county. H. F. Bain. (Iowa Geol. Surv' l 
VII, 413-487, 1897.) 
Geology of Hamilton and Wright counties. T. H. Macbride. 
, , (Iowa Geol. Surv., XX, 97-138, 1910.) __ " 
Geology of Hardin county. S. W. Beyer. (Iowa Geol. Surv., 
X, 243-305, 1900.) , 
Geology of Humboldt cO\ffity~ T~ H. Macbride. (iowa Geol. 
Surv., IX, 109-154, 1899.) , , 
Geology of Jasper county. 1;. A., W~lliams. (Iowa Geol. 
Surv., XV, 277-367, 1905.) ,,, I 
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Geology of Kossuth, Hancock ::md Winnebago G<)Jlnt~.": T~) ' 
H. Macbride. (Iowa Geol. Surv., XIU,81-l:42:2"aJ.903.) 
Geology of Lyon and Sioux counties. ;13'. A~' Wjld~)'.' (Iowa 
Geol. Surv., X, 85 .. 184, 1900.) .W ~1" r:' - -" ., - .'; 
Geology of Marshall county. S. W. R~Y~" n aowa Geol. 
Surv., VII, 1~7-262, 1897.) . )' .f!!:' .;" . 
Geology of Plymouth county. H. · F: ( ~3:iR" " . (Io~a Geol. 
.. Surv., VIII, 315-366~ 1898.) . . ,U' J '}[fO" , 
Geology of Osceola and Dickinson QOOO~~~ ,,' T. H. Macbride. 
(Iowa Geol. ·E?urv., ;X, 185-~39~)JftPAJ·· - \ . . 
Geology of Polk county. H. F. B~i~;:. , .(Iowa Geol. Surv., 
VII, 2,63-412,1897.). '" ufm~n . ~ !,' ' 
Geology of Sac and Ida c01fl!t;~es. ~, (? JL\ H. Macb~ide. (Iowa 
Ge0l. Sury., XVI, 509 .. 54;8'f-~~SlR~). .. 
Geology of Story county.- ~~,E~ ~tlyer. (Iowa Geol. Smv., 
IX, 155~245, 1899.) 'J C1,)i'lH' j) 
Geology of Webster c(,)~ty. J :W, . A. Wilder. (Iowa Geol. 
. Surv;, XII, 63-23QH;1~,Q.f.) 
Geology of Worth CQR~~y;~,.- I. A: Williams. (Iowa Geol. 
Surv., X, 315-37{7,JPQ9~ ) , 
Mississippi valley between 'Ii'avanna and Davenport. J. E. 
Carman. , (B,u.U:) IlLinois Geol. Surv., No. 13, 96 pp., 
1909.) / .I(tl-:f " ;.,' , , 
Observations in , ;v,~9iJiity of Wall ~ake. F. A. Wilder. (Pro~. 
Iowa Acad:-.Sli~, ,vII, 77-78, 1900.) 
.Present phas~ r9fnn~eistocene problems in Iowa. S. Calvin. 
(Bull. Geol. Soc. America, XX, 133~152, 1909;) 
Principal soil :l'lreas·. of Iowa. W. H. Stevenson. (Bull. Iowa 
..., 14 ~ 
State College, Exper. Station, No. 82, 373-388, 1911.) 
Relation of ,Wis,consin and Kansan drift sheets in central 
J .. , •• 
Iowa and related phenomena. H. F. Bain. (Iowa Geo!. 
Surv., YMn439 .. n6, 1897.) 
, Som~ features of channel of Mississippi river between Lan-
sing an<;l ;Dubuque, a:ad their probable history. S. Cal· 
vin.'. (Proc. Iowa Acad . . sci., XIV, 213-220, 1907.) 
Some v~rial}t conclusi0ns -in Iowa geology. J. E. Todd. 
(Proc. Iowa Acad. Sci., XIII, 183-186, 1906.) 
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Sundry ·provincial and local phases of general geologic sec~ 
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) . 
Synopsis of drift deposits of Iowa. S. Calvin. (American 
Geologist, XIX, 270-272, 1897.) 
Topography and climate of Iowa. H. E. Simpson. (Iowa 
Geol. Surv., XXI, 48-66, 1912.) 
Topography. and climate of Iowa. H. E. Simpson. (U. S. 
Geol. Surv., Water Supply Paper No. 293, 45~59, 1912.) 
Witter, F. M. ,Additional Observations on Loess in and about 
Muscatine. (Proc. Iowa Acad. Sci., Vol. I, pt. i, p. 45, 
Des Moines, 1890.) Abstract of paper read before the 
Academy is given. 
Witter, F. M. Geological Features near Muscatine. (Proc. Iowa 
Acad. Sci., 1875-1880, p. 16, Iowa City. 1880.) Brief 
notice of the loess and its fossils at Muscatine is made. 
Witter, F. M. Gas wells near Letts, Iowa. (American Geolo~ 
gist, Vol. IX, pp. 319-321, Minneapolis, 1892. ) Notes 
on natural ga~-wells recently opened in Louisa county 
are presented. 
Witter, F. M. Gas Wells near Letts, Iowa. (Proc. Iowa Acad. 
Sci., I, pt. li, pp. 68-70, Des Moines, 1892.) .. Gas is 
reported . as being found in a number of places near 
Letts, in· Louisa county, and . as furnishing supplies 
for a number of families. 
Witter, F. M. Notice of Arrow-points from Loess in City of Mus.-
catine. (Proc. Iowa Acad. Sci., I, pt. ii, pp. 66-68, Des 
Moines, 1892.) . Announcement is made of arrow-he:;tds 
found in brick-pits in the loess. 
Woodbury county. 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Cretaceous deposits at mouth of Big Sioux. F. B. Meek. 
(U. S. Geol. Surv., Terr., IX, p. xx:v, 1876.) . 
Cretaceoui:$ rocks near Sioux City. J. Marcou. (Bull. Soc. 
geol.. de France, (2), XXIV, 56, 1866.) 
Cretaceous deposits of Sioux valley. H. F. Bain. (Iowa 
Geol. -Burv., III, 99-114, 1895.) 
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Cretaceous deposits of Woodbury and Plymouth counties, 
with· 0bservations on their economic uses. S. Calvin. 
(Iowa Geol. Surv., I, 145-161, 1893 . .) 
Cretaceous formations of Missouri river. J. N .. Nicollet. 
(American Jour .. Sci." (1),. XLV, 153-159, 1843.) 
Description, of geology. O. H . St. John. (Geology of Iowa, 
)1,186-200, 1870.) 
. Evidence that fossiliferous gravels and sands of Iowa and 
Nebraska are Aftonian. B. Shimek. (Bull. Geol. Soc. 
America, XXI,' 119-140, 1910.) 
Geology of cl~ys . S. W . Beyer and I : A. Williams. (Iowa 
Geol. Sutv., XIV, 377-552, 1904.) 
Geology of quarry products. S. W. Beyer and 1. A. Wil-
liams. (Iowa Geol. Surv., Aryl!, 189-588, 1907.) . 
Geology of , Woodbury county. H . F. Bain. (Iowa Geol. 
Burv., V, 24i-299, 1896.) 
Interlressial till near Sioux City, Iowa. J . E. Todd and H. F. 
Bain. (Proc. Iowa Acad. Sci., II, 20-23, 1895.) 
Niobrara chalk. S: Calvin. (American Geologist, XIV, 140-
161, 1894.) 
Notes on cretaceous flora of western Iowa. P. Bartsch . . 
. (Bull. Lab. Nat. Hist., State Univ. Iowa, III, 178-182, 
1896.) 
Notes on various glass-sands, mainly undeveloped. E . . F. 
Burchard. (Bull. U. S. Geol. Surv., No. 315, 377-379, 
190.7.) 
Observations on geological structure of valley of Mississippi. 
T. Nuttall. (Jour. Acad. N'at. Sci. Philadelphia, First 
series, II, 14-52, 1821.) 
Preglacial elevation of Iowa. H. F. Bain. (Proc. Iowa 
Acad. Sci., II, 23-25, 1895.) 
Relation of cretaceous deposits of Iowa to subdivisions of 
cretaceous proposed by Meek and Hayden. S. Calvin. 
(Proc. Iowa Acad. S~i., I, pt. iii, pp. 7-12, 1893.) 
Relation of cretaceous deposits of Iowa to subdivisions of 
cretaceous 'proposed by Meek and Hayden. 8. Calvin. 
(American Geologist, XI, 300-307, 1893.) 
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Sanitary analyses of some Iowa deep-well waters. J. B. 
. Weems. (rroc. Iowa Acad. Sci. r IX, 63-70, 1902:) 
Sioux Oity water supply. A. N. (look an.d O. F. Eberly. 
(Proc. Iowa Acad. Sci., IX, 90-101, 1902.) 
Sioux 0ity water supply, II. A. N. Oook and W. J. Morgan. 
. . (Proc. Iowa Aca'd. Sci., X, 122-123; · 19~3.) 
Smoking blJlffs of Missouri river region . . H. O. Powers. 
(Sioux Oity Acad. Sc~. and Letters, I, 57-60, 1904J . 
Underground water resources of Iowa. W. H. Norton. (Iowa . 
Geol. Sury., XXI, 29-1214, 1912.) 
Underground waters resources of Iowa. W. H. Norton. (U. 
S. Ge.ol. ·Surv., Water Supply Paper No. 293, 994 pp . 
. 1912.) 
Woodbury and Plymouth counties, Oretaceous deposits, with 
observations on their economic uses. S. Calvin. (Iowa 
Geol. Surv., I, 145-161, 1893.) 
Woodbury county, geology. H. F. Bain. (Iowa Geol. Surv., 
. . V, 241-299, 1896.) 
Woodbury Shales. 
Oretaceous deposits of Sioux valley. H. F. Bain. (Iowa 
-Geol. Surv. III; 99-114, 1895.) 
Oretaceous formations of Iowa. C. R. Keyes. (Proc. Iowa . 
Acad. Sci., I, iv, 25-26, 1894.) 
Cretaceous format~ons of Missouri river. J. N. Nicollet. 
(American Jour. Sci., (1), XLV, 153-159, 1843.) 
. Geological formations of Iowa. O. R. Keyes. (Iowa Geol. 
Surv., I, 137-138, 1893.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. .surv., XIV, 377-552, 1904.) 
Geology of Plymouth county. H. F. Bain. (Iowa Geol. 
Surv., VIII, 315-366, 1898.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Surv., XVI, 509-548, 1906.) . 
Geology of Woodbury county. H. F. Bain. (Iowa Geol. 
Surv. V, 241-299, 1896.) 
Niobrara chalk. S. Oalvin. (Journal of Geology, II, 755-
756,1894.) 
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Niobrara chalk. S. Calvin. (Proc. American Assoc. Adv. 
Sci., XLIII, 197-217, 1895.) 
Smoking bluffs of Missouri river region. H. C. Powers. 
(Sioux City Acad. Sci. and Letters, 1, ,57-60, 1904.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa; C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151; 1912.) , 
. Woodbury sandstones and shales. C. A. White. (Geology 
of I,owa, I, 291-293, 1870.) 
Worms. 
Kinderhook faunal studies; II, fauna of Chonopectus sand-
stone at Burlington, Iowa. S. Weller., (Trans: St. Louis 
Acad. Sci., X, 57-129, 1900.) 
New species from devonian near Iowa City. S. Calv'in. 
(American Geologist, 1,24-28,1888.) 
New species from Paleozoic ro'Cks of Iowa. C. A. White. 
(Proc. Acad. Nat. Sci. Philadelphia, XXVIII, 27-34, 
1877.) ... .. ,: . 
Work and scope of the geological survey. C. R. Keyes. (Iowa , 
Geol. Surv., III, 47-98, 1894.) . . 
Work in pure science, economic aspects. C. R. Keyes. (The 
. Annals of Iowa, Historical Quarterly, V, 392-393, 1902.) 
Work of chemical laboratory. N. W. Lord. (Prof~ Paper No. 
48, U. S. G. S., ~21-225, 1906.) 
Work of Iowa geological survey. R Calvin. (Proc. Iowa Acad. 
Sci., XVI, 11-18, 1909.) 
Worth County, 
Analyses of peat. Rush Emery. (Geology of' Iowa, TI, 398, 
1870.) 
Distribution of Rockford shales. C. L. Webster. (Proc. 
Davenport Acad. Na,t. Sci., V, 100-109, 1887.) 
General 'description. C. A. White. (Geology of Iowa, IT, 
249-251, 1870;) 
Geology , of quarry products, S. W. Beyer and 1. A. Wil-
liams. (Iowa Geol. Surv" XVII, 189-588, 1907.) 
Geology of Worth 'county, I. A. Williams. (Iowa Geol. 
Surv., X, 315-377, 1900.) 
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Peat deposits in Iowa. S. W. Beyer. (Iowa Geol. Surv., 
XlX, 699-730, 1909.) 
Preliminary report on peat resources of Iowa. T. E. Sav-
age. (Iowa Geol. Surv., Bull. No.2, 5-21, 1905.) 
Underground water resources of Iowa. W. H. Norton. (Iowa 
. Geol. Surv., XXI, 29-1214, 1912.) . 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No, 293, 994 pp., 
1912.) 
Worth county, geology. I. A. Williams. (Iowa Geol. Surv'., 
X, 315-377, 1900.) . 
Worthen, A. H. Description of Fossil Invertebrates. (Geol. 
Surv. illinois, Vol. VII, pp., 264-322, Springfield, 1883.) 
,A number of species, are redescribed and fi'gured from 
Iowa. 
Worthen, A. H~ Description of Fossil Invertebrates. (Geol. 
Surv. Illinois, Vol. VIII, pp. 69-154, .springfield, 1890.) 
A number of species are described as new from Iowa. 
Worthen, A. H. Description of New Species of' Crinoids. (illi-
nois State Mus. Nat. Rist., Bull. No.1, pp. 1-39, Spring-
field, 1882.) Several species from Iowa are described as ' 
new. 
Worthen, A. H. General Geology of Illinois. (Geol. Surv. Illi~ 
nois, Vol. I, pp. 1-153, .springfield, 1866.) Numerous 
references are made to the geology of eastern Iowa. 
Worthen, A: H. Geology of Certain Coimties. (Geology of 
Iowa, Vol. I, pp. 132-258, Albany, 1858.) Detailed ac-
counts of the geology of the following counties are ' 
gIven: 
Lee county, Des Moines, Henry, Van Buren, Jefferson, Wash-
ington and Wapello. 
Worthen, A. H. Geology of Des Moines Valley. (Geology of 
Iowa, I, pp. 147-182, Albany, 1856.) A detailed geologi-
cal account is given of a trip made up the Des Moines 
river during the year 1856, from Keokuk to Ft. Dodge, 
with numerous sections. 
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Worthen, A. 'H. Notice of New Species Of Platycrin~s and Other 
Fossils from Mountain Limesto:p.e of Illinois and Iowa. 
(Trans. Acad. Sci. St. Louis, VoL I, PI>. 569-571, .st. 
Louis, 1860.) Platycrinus pmtteni is described from 
Burlington, Io~a. 
Worthen, A:H. Occurrence of Fish Remains in Carboniferous 
Limestone of , Illinois. (Proc. American Assoc. Adv. 
Sci., yol. X, pp. 189-192, 1856.) Beds containing fish re-
mains are recognized, the lower of which is near the 
top of the Burlington crinoidal limestone and has been 
recognized at Augusta, Iowa. ' ' 
. Worthen, A. H., F. B. Meek ,and. Contribution to Paleontology 
of IlHnois and 'other Western States. (Proc. Acad. Nat. 
Sci. Phijadelphia, Vol. XIX, pp. 251-275, Philadelphia, 
1868.) See F. ·,B. Meek ' and A. H. Worthen,1868. 
Worthen, A. H., E. B. Meek and. Description 'of New Carbon-
iferous Fossils from Illinois and Other Western Sfates. 
(Proc. Acad. Nat. Sci. Philaqelphia, Vol. XII, pp. 447-
"" \ 472, Philadelphia; 1860.) .see F. B. Meek and A. H. ' 
Worthen" 1860. 
Worthen, A. H., F. B. Meek and. Description of New Crinoidea 
and Echinoidea from Carboniferous Rocks of Western 
, States; with note on Genus Onychaster. (Proc. Acad. 
Nat. Sci. Philadelphia, XXI, pp. 67-83, Philadelphia, 
1869.) ' See F. B. Meek and A. H. Worthen, 1869. 
Worthen, A. H., F. B. Meek and. Description of New Paleozoic 
, 1!'ossils from Illinois and Iowa. (Proc. Acad. Nat. Sci. 
Philadelphia, Vol. XIII, ,pp. 128-148, ' Philadelphia, 
1861.) See F. B. Meek and A. H. Worthen, 1861. 
Worthen, A. H., F. B. Meek and. ' :pescription of New Species of 
Crinoidea, etc" from Paleozoic Rocks of Illinois and 
Some of Adjacent States. (Proc. Acad. Nat. Sci. Phila-
delphia; Vol. ' XVII, pp. 143-156, Philadelphia, 1865.) 
See F . B. Meek and 'A. H. Worth"tm, 1865. 
Worthen, A. H., F. B. Meek and. Description of New .species 
and Genera of Fossils fr6I1l Paleozoic Rocks of Western 
States. (Proc. Acad. Nat. Sci. Philadelpliia,Vol. ~III, 
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pp. 22-56, Philadelphia, 1870.), See F. B . . Meek and A. 
H. Worthen, 187Q. 
Worthen, A. H., F. B. Me~k .and .... Descriptions of New Species 
of Crinoidea and Echinoidea from C~rl;)Oniferous Rocks 
of Illinois and West~rn State~. (Proc . . Acad. ·Nat. Sci. 
:philadelphia, V 01. XII~ pp'. 378-397, p'hilagelphia, .18~0.) 
Bee F. B. Meek and A. H~ W. orth~n, ~860. 
Worthen, A. ,H., F. B. Meek and. Description of Invertebrates. 
. (G~o1. Surv. Illinois Vol. VI, pp . . 489-532, Springfi,eld, 
1875.) A number of species from Iowa rocks are noted. 
Worthen, A. H., F. B. Meek and. Description of New Inverte-
. "- .. 
br.ates from Carboniferous System . . (Geol._ .surv. Illi-
nois, Vol. II, pp. 143-411, Springfield, 1866.) See F. B. 
Meek and A. H. Worthen, 1866. '. . 
Worthen, A. H., F. B. Meek and. Description of Invertebrates 
from Carboniferous System. (Geol.~ Surv. Illinois, Vol. 
V; pp. 323-619, Springfield, 1873.) , See F : B. M'eek and 
A. H. Worthen, 1873. 
Worthen, A; H., F. B. Meek and. Notes on Some Points in 
Structure and Habits of Paleozoic Crinoidea. (Proc . . 
Acad. Nat. Sci. Philadelphia, VoL XX, pp. 323-334, Phil-
adelphia, 1868.) See F. B. Meek ~nd A. H. Worthen, 
1868. I 
Worthen, A. H., F. B. Meek and. Paleontology of Illinois. Geol. 
Surv. Illinois, Vol. III, pp. '289-565, Springfield, 1868.) 
8ee F. B. Meek and A. H. Worthen; 1868. 
Worthen, A. H., F. B. Meek and. Remarks on Age of Goniatite 
Limestone at Rockford, Indiana, and its Relation to 
Black Slate of the Western States and to some of Suc-
ceeding Rocks of Latter. Am. Jour. Sci., (2), Vol. 
XXXII, pp. 167-177, New Haven, 1861.) 
Worthen, A. H., F. B. Meek and. Remarks on Blastoidea, with 
Descriptions of New Species. (Proc. Acad Nat. Sci. 
Philadelphia, Vol. XXI, pp. 83-91, Philadelphia, 1869.) 
See F. B. Meek and A. H. Worthen,.1869. 
Worthen, A. H., F. B. Meek and. Remarks on Genus Taxocrinus 
(Phillips) McCoy, 1844; and 'its Relations to Forbesio-
crinu8, Koninck and Le Ron, 1854; with Description of 
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New.species. (Proc. Acad. Nat. Sci. Philadelphia, Vol. 
XVII, pp. 138-143, Philadelphia, 1865.) See F. B. Meek 
and A. H. Worthen, 1865. 
Worthen, A. H., F. B. Meek and. Remarks on Some Types of 
Carboniferous Crinoidea, with Descriptions of New Gen-
era and Species of Same, and of one Echinoid. (Proc. 
Acad. Nat. Sci. Philadelphia, Vol. XX, pp. 335-359, 
Philadelpp.ia, 1868.) See F. B. Meek anq A. H. Wor-
. then, 1868. 
Worthen, A. H., J. S. Newberry and. Description of New Spe-
, 'cies of Vertebrates. (Geol. Surv. illinois,· Vol. II, pp. 
9-134, Springfield, 1886.) .see J. S. Newberry and A.. 
H. Worthen, 1866. 
Worthen, A. H., J. S. Newberry and. Description of Vertebrates. 
(Geol. Surv. illinois, Vol. IV, pp. 346-374, Springfield, 
1870.) .see J. S. Newberry and A. H. Worthen, 1870. 
Worthen, A. H., O. H. St. John and. Description of Fossil 
. . Fishes, (Geol. Surv. il~inois, VoL VI, pp. 245-288, 
Springfield,1875.) See O. H . .st. John and A. H. Wor-
then, 1875. 
Worthen, A. H., O. H. St. John and. Description of Fossil 
Fishes. (GeoL Surv. Illinois, VoL VII, pp. 53-264, 
Springfield, 1883.) See O. H. St. John and A. H. Wor-
~then, 1883. 
Wright County. ' 
Analyses of peat. Rush Emery. (Geology of Iowa, II, 399, . 
1870.) . 
Coal deposits of Iowa. H. Hinds. (Iowa Geo1. Surv., XIX, 
21-396, 1909.) 
General description. C. A. White. (Geology of Iowa, II, 
241-243, 1870.) 
Geolo.gy .of Hamilton and Wright counties. T. H. Macbride. 
(Iowa Geo1. Surv., XX, 97-138, 1910.) 
Peat deposits in Iowa. S. W. Beyer. (Iowa Geol. .surv., 
XIX, 699-730, 1909.) 
Preliminary report on peat resources of Iowa. T. E. Savage. 
(Iowa Geol. Sur~:, Bull. No. ~, 5-21, 1905.) 
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Underground water resourGes of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W . H. NQrton. (U. 
S. Geol. Surv. r Water Supply Paper No. 293, 994 pp., 
1912.) , 
Wright county, geology. T. H. Macbride. (Iowa Geol. Surv., 
XX, 97-138, 1910.) 
Yarmo:uth, between Illinoian and Kansan till-sheets, weathered 
zone. F. Leverett. (Proc. Iowa Acad. Sci., V, 81-86, 
1898'.) 
Yarmouth weathered zone, between Illinoian and Kansan till-
sheets. Frank Leverett. (Journal of Geology, VI, 238-
243, 1898.) 
Yarmouth Interval. 




Geology of Benton county. T. E. Savage. (Iowa Geol. Surv., 
XV, 125-225, 1905.) 
Geology of Bremer county. , TV. H. Norton. (Iowa Geol. 
Surv., XVI, 319-405, 1906.) 
Geology, of Buchanan county. S. Calvin. (Iowa Geol. Surv., 
VIII, 201-253, 1898.) 
. Geology of Butler county. M. F. Arey. (Iowa Geol. Surv., 
XX, 1-59, 1910.) 
.Geology of Cedar county. W. H. Norton. (Iowa Geol. 
Surv., XI, 279-396, 1901:) 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv.,XVI, 213-317, 1906.) 
Geology of Dubuque county. S. Calvin and H. F. 'Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1905.) 
Geology of Franklin county. 1. A. -Williams. (Iowa Geol. 
Surv.; XVI, 453-507, 1906.) 
Geology of Grundy county. M. F. Arey. (Iowa Geol. Burv.; 
XX, 61-95, 1910.) 
Geology of Hamilton and Wright counties. T. H. Macbride. 
(Iowa Geol. Surv., XX, 97-138, 1910.) 
Geology of Hardin county. S. W: Beyer. (Iowa Geol. Surv., 
X, 243-305, 1900.) 
·' 
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Geology of Henry county. T. E. Savage. (Iowa Geol. 
Surv., XII, 237-302, 1902.) 
Geology ·of Howard county. S. Calvin. (Iowa Geol. Surv., 
XIII, 21-79, 1903.) . 
Geology of ,Humboldt county . . T. H. Macbride. (Iowa Geol. 
Surv., IX, 109-154, 1899.) 
Geology of Louisa county. J. A. Udden. (Iowa Geol. Surv., 
XI, 53-126, 1901.) 
Geology of Marshall county. S. W. Beyer. (Iowa Geol. 
.surv., VII, 197-262, 1897.)' 
Geology of Mitchell county. S. CaIvill. (Iowa Geol. Surv., 
XIII, 293-352, 1903.) 
Geology of Muscatine county. J. A. Udden . . (Iowa Geol. 
.surv., IX, 247-380~ 1899.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Surv., XVI, 509-548, 1906.) 
Geology of Scott county. W. H. Norton. (Iowa GeoL Surv., 
IX, 389-519, 1899.) 
Geology of Story county. S. VV. Beyer. (Iowa Geol. Surv., 
IX, 155-245, 1899.) ' 
Geology of Winneshiek county. S. Calvin . . (Iowa G"eol. 
Surv., XVI, 37-146, 1906.) 
Geology of Worth county. I. A. Williams. (Iowa ·Geol. 
Surv., X, 315-377,1900.) 
Mississippi valley between Savanna and Davenport. J. E. 
Carman. (Bull. Illinois Geol. Surv., No. 13, 96 pp., 
1909.) . 
Present phase of pleistocene problems in Iowa. S. Calvin. 
(Bull. Geol. Soc. America, XX, 133-152, 1909.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. · Sci., 
, XIX, 147-151, 1912.) 
Synopsis of drift deposits of Iowa. S. Calvin. (American 
Geologist, XIX, 270-272, 1897.) 
Weathered zone (Yarmouth) between Illinoian and Kansan 
till-sheets. F . Leverett. (Proc. Iowa Acad . .sci .. , V, 
81-86, 1898.) 
IOWA GEOLOGY AND MINING 905 
Young, L. E., and S. W. Beyer. Geology of Monroe County. 
(Iowa Geol. Surv., Vol. XIII, pp. 353-433, Des Moines, 
1903.) The following subjects are considered: 
Introduction, location and area, previous geological work. 
Physiography, topography, general features, table of ele-
vation,s; drainage, Des Moines River system, Cedar 
river, Coal creek, Des Moines river proper, Chariton 
river system. 
Stratigraphy, general relations of strata, general features, 
table of formations; geological formations; Mississip-
pian series, St. Louis stage, Pennsylvanian series, Des 
Moines stage, Monroe beds, Appanoose beds, Chariton 
conglomerate; Pleistocene deposits, pre-Kansan, Kan-
~3an, loess, Recent. 
Economic geology; coal, historical sketch, impo'rtance of 
industry, coal-basins, Miller Creek district, Smoky hol-
low, Foster district, Hiteman, Cedar Creek mines, Hock-
ing, Hilton, Bluff" Creek district, mining methods, sys-
tem, ventilation and drainage, haulage, caging and ar-
rangement of bottom, pit-head machinery, grading and 
loading, power-plant, transportation and markets; coal 
tests, analyses, calorimetry; cl9-Ys, building-stones, 
building and moulding sand, road-materials, soils, po-
table waters. 
y ~utz, L. A. Clays of Indianola Brick, Tile and Pottery Works. 
(Proc. Iowa Acad. Sci., Vol. III, pp. 40-44, Des Moines, 
1896.) The composition of these clays is determined 
and a number of results of chemical analyses are given. 
Zinc and lead deposits of Iowa. A. G. Leonard. (Eng. and Min. 
ing Jour., LXI, 614, 1896.) 
Zinc and lead deposits of Iowa. A. G. Leonard. (Iowa" Geol. 
Surv., VI, 9-66, 1897.) 
Zinc and lead, deposits of Mississippi valley, U. S. A. C. R. 
Van Hise and H. F. Bain. (Trans. Inst. Mining Eng., 
XXIII, 376-434, 1902.) 
Zinc, and lead deposits of upper Mississippi valley. H. F . Bain. 
(Bull. U. S. Geol. Sllrv., No. 294, 72-75, 1906.) 
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,Zinc and lead district) Mississippi valley. R. E. D:;tvis. (Mining 
World, XXIV, 548-549,1906.) 
Zinc and lead; description of mines of Iowa in upper Miss-
issippi region. A. G. Leonard: (Colliery Engineer, 
. XVII, 121-122, 1896.) 
Zinc and lead mines, Dubuque. H. F. Bain. (Mines and Min-
erals, XX, 10-12, 1889.) 
Zinc Deposits. 
Annotated catalogue of minerals. C. R. Keyes. (Iowa Geol. 
.surv., I, 181-196, 1893.) 
Description of Lancaster and Mineral Point quadrangles, 
Wisconsin-Iowa-Illinois. D. S. Grant and E. F. Bur-
chard. (D. S. Geol. Surv., Folio No. 145, 14 pp., 1907.) 
Diverse origins and diverse times of formation of lead 
and zinc deposits of Mississippi valley. C. R. Keyes. 
(Trans. American Inst. Mining Eng., XXXI, 603-611, 
1901. ) 
Dubuque l~ad and zinc mines. H. F. Bain. (Mines and 
, Minerals, XX, 1O~12, 1889.) 
Geology and geologic'al resources of I owa. S. Calvin. (Proc. 
International Mining Congress, Fourth Sess., 52-56, 
i901~ . . 
Geology of Allamakee county. S. Calvin. (Iowa Geol. 
. Surv., IV, 35-111, 1895.) 
. Geology of Des Moines county. C. R. K-eyes. (Iowa Geol. 
Surv., III, 409-492, 1894.) 
Geology of Dubuque county. S.Calvin and H. F. Bain. 
(Iowa Geol. .surv., X, 379-651,1900.) 
Iowa. J. D. Whitney. (Geology of Iowa, 1,-469-471, 1858.) 
Lead and zine deposits of Iowa. A. G. Leonard. (Eng. and 
Mi~ing Jour., LXI, 614, 1896.) 
Lead and zinc deposits of Iowa. A. G. Leonard. (Iowa 
Geol. Surv., VI, 9-66, 1897.) 
Lead and zinc deposits of upper Mississippi valley. H. F. 
Bain. (Bull. D. S. Geol. .surv. 298, 72-75, 1906.) 
Lead and zinc, description of mines of Iowa in upper Miss-
l:;lSlppi region. A. G. Leonard. (Colliery Engineer, 
XVII, 121-122, 1896.) 
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': .. " .Des principaux"~ g-iseinents de minerais' de ' zinc :des 'Etats-
Unis d'Amerique: L. Demaret. (Rev~e' universelle des 
. Mines (4), VI, 221-256, 1904.) . 
Mineral production of Iowa in 1897. N. E: Newman. (Iowa 
GeoL Surv., VIII, 30-49, 1898.) 
Mineral production of Iowa in 1898. S. W. Beyer. (Iowa 
( 
. GeoL Surv., IX, 31-48, 1899.) 
Mineral production of Iowa in 1899. S. W. Beyer. (Iowa 
GeoL Surv., X, pp. 41·58, 1900.) 
Mineral production of Iow:;t in 1900. .s. W. Beyer. ~Iowa 
Geol. Surv., XI, 37-53, 1901.) 
Mineral production of Iowa in 1901. S. · W. Beyer. (Iowa 
. Geol. Surv., XII, 37-61, 1902.) 
Mineral production of Iowa iIi 1902. S. W. Beyer. (Iowa 
. Geol. Surv., XIV, 7-26, 1904.) 
Mineral production of Iowa in 1903. S. W. Beyer. (Iowa 
GeoL Surv., XIV, 645-655, 1904:) 
Mineral production of Iowa in 1904. S. W. Beyer. (Iowa 
Geol. Surv., XV, 15-32, 1905.) 
Mineral production of Iowa in 1905. .s. W. Beyer. (Iowa 
GeoL Surv., XVI, 17-36, 1906.) 
Mineral production in Iowa in 1906. S. W. Beyer. (Iowa 
Geol. Surv., XVII, 11-25, 1907.) . 
Mineral production in Iowa in 1907. S. W. Beyer. (Iowa 
GeoL Surv., XVIII, 11-28,1908.) 
Mineral production in Iowa in 1908. S .. W. Beyer. , (Iowa 
Geol. Surv.; XIX, 1-20, 190~.) 
" Mineral production in Iowa in 1909 and 1910. S. W. Beyer. 
(Iowa Geol. Surv., XXI, 1-28, 1912.) 
,Mississippi valley lead and zinc district. R. E. Davis. (Min-
ing World, XXIV, 548-549, 1906.) 
Occurrence in Iowa. C. A. White. (Geology of Iowa, II, 
241-242, 1870.) 
Occurrence of zinc in northeastern Iowa. A. G. Leonard. 
(Proc. Iowa Acad. Sci., I, pt. iv, 48-52, 1894.) 
Ore deposits of southwestern Wisconsin. T. C. Chamber-
lin. (Geol. .Surv. Wisconsin, IV, 367-568, 1882.) 
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Origin of Iowa lead and zinc deposit. A. G. Leonard. (Amer-
ican Geologist, XVI, 288-294, 1895.) 
Origin of lead and zinc ores of upper Mississippi valley 
district. G. H. Cox. (Economic Geology, VI, 427-448 
and 582-603, 1911.) 
Recent developments in Dubuque lead and zinc mines. A. 
G. Leonard. (Proc. Iowa Acad. Sci., III, 64-66, 1896.) 
Work and scope of the g~ological survey. C. R. Keyes. 
(Iowa Geol. Sury., III, 47-98, 1894.) 
Zinc deposits of Mississippi Valley, divers.e origins and diverse 
times of ' formations. C. R. Keyes. (Trans., American 
Inst. Mining Eng., XXXI, 603-611, 1901.) 
Zinc deposits of Mississippi Valley, geographic distribution. C. 
R. Keyes. (Eng. and Mining Jour., LXXXVI, 1004-1005, 
1908.) . 
. Zinc deposits, origin of Iowa. -A. G. Leonard. (American Geolo-
gist, XVI, 288-294, 18~5.) 
Zinc deposits, Ozark lead and, t:p.eir genesis, localization and 
migrations. C. R. Keyes. (Trans. American Inst. Min-
ing Eng., XL, 184-231, 1909.) 
Zinc des Etats-Unis d'Amerique, les principaux gisements. L. 
Deinaret. (Reveune universelle des Mines, (4), t. VI, . 
221-256, 1904.) 
Zinc mines, recent developments in the Dubuque lead. A. G. 
Leonard. (Proc. Iowa Acad. Sci., III, 64-66, 1896.) 
Zinc, occurrence in northeastern Iowa. A. G. Leonard. (Proc. 
Iowa Acrid. Sci., I , pt. iv, 48-52, 1894.) 
Zinc ores of upper Mississippi valley district, origin. G. H. Cox. 
(Economic Geology, VI, 427-448 and 582-603, 1911.) 
Zone, weathered, (Sangamon), between Iowan loess and Illinoian 
till-sheet. F. Leverett. (Proc. Iowa Acad. ScL, V, 71-
80, i898.) , . 
